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Electrical Apparatus at the Karawanken Tunnel 


BY E. OMMELANGE 


Due to the constant increase in traffic between Trieste 
and Vienna the line connecting these two centers became, 
at the end of last century, quite insufficient to cope with the 
demands made upon it. In order to remedy this state of 
affairs the Austrian parliament, by law dated June 6th, 1901, 
completed plans to have a second line constructed. As this 
latter line would have to pass through Mount Karawanken, 
it was decided to bore a tunnel of 7969 meters or 4.95 miles 
in length through this mountain. 

The tunnel, which was commenced simultaneously from 
both sides of the mountain, is now being completed. The 
line has two sets of rails. On the northern side 1,700 
workmen are engaged, of whom 1,100 are employed in the 
tunnel itself; on the southern side there are 2,200 men at 
work, 1,200 of them being in the tunnel. 


For operating the mechanical plant on the southern side 
of the tunnel, it was decided to utilize the water power of 
the Rothwein river, which runs at about a distance of ten 
kilometers from the mouth of the tunnel and has a waterfall 
of about thirteen meters in height. On the northern side of 
the tunnel, and about two kilometers to the north of its 
mouth, a suitable spot for the erection of the plant for the 
main power house was found on the Rosenbach. As, how- 
ever, the hydraulic power was too small for this main sta- 
tion to enable it to generate sufficient power for the whole 
of the work, an additional station was erected upon an af- 
fluent of the Rosenbach. 

_ In the turbine house of the power station on the Roth- 
weinbach, which has a turbine power capacity of 900 H. P. 
in round numbers, there are three horizontal twin spiral 





VIEW OF THE POWER HOUSE ON THE ROTHWEINBACH RIVER 
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turbines of 450 H.P. each. Each turbine is coupled to an 
alternating current generator of 400 kilovolt amperes, 5,500 
volts, 50 alternations, and a speed of 750 revolutions per 
minute. Normally only two groups of machinery are in use 
at a time, whilst the third acts as a reserve with normal 
water level and power requirements. 

The total length of the high tension line, from the power 
house on the Rothwein up to the scene of operations, is 10 
kilometers in round figures. The loss in the line amounts to 
less than Io per cent under full load. 

At the scene of operations itself the electrical energy is 
used for the most varied purposes. 

In the first. place, power for ventilation is required, which 
is the most important point to be observed in connection with 
the mechanical plant for the construction of tunnels. The 
ventilating plant is located in the vicinity of the entrance to 





INTERIOR OF THE POWER HOUSE OF THE ROTHWEINBACH 
GENERATING STATION 


the tunnel, and consists of two groups, each consisting of 
three centrifugal ventilators; the shafts of these lie in a 
straight line and are coupled up by means of a belting de- 


vice. Each group of fans is operated by an induction motor 
that is belted direct to the shaft of the ventilator vane lying 
is close proximity to it. The several fans are mounted in 
series, so that the pressure opening of the first fan lies 
against the suction aperture of the next one, and so on. The 
air pressure generated by each fan amounts to 0.6 m. water 
pressure, so that a maximum pressure of 3.6 m. water pressure 
can be obtained by mounting all the six fans in series. 
With 1,450 revolutions of the fan vanes, 350 cubic meters of 
air is delivered per minute. 

When under full load each group of motors requires 180 
H.P. The two motors are fed direct from off the high ten- 
sion alternating current mains. It is worthy of note that 
they are constructed as so-called short-circuit motors and 
thus have no contact rings or brushes. Each of the two 
motors is kept at work continuously for at least 72 hours, 
and generally for even a longer period. 

The air issuing from the last ventilator is, prior to enter- 
ing the ventilator pipes (the primary diameter of which is 
600 mm. in the clear), conveyed into a system of pipes which 
may be cooled externally by means of water. As, however, 
due to the strong flow of water in the tunnel, the temperature 
is low even in summer, this cooling device has not been 
called into play so far. 

We will now discuss the second important sine qua non 
for working, namely that of the conveyance of the building 
materials and the removal of the waste material from the 
tunnel to the dumping grounds. Electric locomotives are 
used, of the double locomotive type, consisting of two 


double-axled single locomotives which are. coupled to each 
other in such a way that the control is exerted from one 


single foot-plate, 


To this end the controlling shafts, revers- 


ing levers for forward and backward running, and also the 
brakes, are all solidly coupled up. Each axle is driven by a 
continuous current motor of 25 H.P. normal capacity. The 
mean speed attained is about 1o kilometers per hour. Several 
double locomotives of this kind are in use. 

The construction adopted for the locomotives enables, 
if required, only one locomotive to be used for driving pur- 
poses; again, if necessary, another single locomotive may be 
coupled on to a double locomotive. The control of such a 
triple locomotive is also effected from one foot-plate. 

Direct current is used for working the locomotives, 
hence the alternating current coming from the Rothwein 
station is first of all reduced from 5,000 volts to 350 volts by 
means of two horizontal parallel mounted transformers each 
of 130 K. V. A. capacity. It is then transformed by a rotary 
converter, or single armature direct current transformer of 
250 K. W. capacity, into 560 volt direct current. A trans- 
former of this type is a direct current machine with a double 
armature winding; one of the windings is traversed by alter- 
nating current, which is supplied thereto through three col- 
lector rings, whilst the other winding supplies direct current. 

The trolley wire of the electric railway consists of a bare 
electrolyte copper wire of 80 sq.mm. cross sectional area. 
The rails, which are electrically connected together, by means 
of transverse and logitudinal stays, form the return wire for 
the current. At several points the open circuit wire is also 
connected, by means of suitably dimensioned bare copper 
wires or cables, to the positive pole of the converter (con- 
tinuous current side), so as not to allow the fall in potential 
to exceed 10 per cent. By means of switches single sections 
of the trolley wire can be completely cut out, to enable re- 
pairs to be made at such points without interfering with the 
working operations in progress along the other sections. 

External illumination is provided by means of 26 arc 
lamps each of 1,500 nominal candle power, which are made 
at the works themselves and light the field of operations in a 
perfectly satisfactory manner. There are also a number of 
incandescent lamps. The workshops, offices, dwellings for 
the officials and the men, etc., are lighted exclusively by in- 
candescent lights of 16 C. P. each. 

The lighting current is obtained from the Rothwein cen- 
tral station and, by the aid of a 60 K. V.A. transformer, is 
reduced to a pressure of 190 volts for the arc lamps, mounted 
in series and to 110 volts for the incandescent lamps. A 
small electric light central station has also been erected as a 
reserve. It consists of an alternating current generator of 
60 K. V. A. and the necessary switches and regulating appara- 
tus. The plant is operated by means of a portable engine. 

Besides the electric plant already described, there are 
also six electric motors for which current is supplied, partly 
direct, and partly through transformers, from the Rothwein 
station. These motors have an aggregate capacity of 438 
H.P. They are used in the work shops, and for driving two 
compressors for working the pneumatic rock drills. Each 
of these compressor motors has a normal capacity of 200 
H. P.; the compressor operated thereby forces 25 cubic 
meters of air per minute sucked in at a pressure of 7 atmos- 
pheres, for use in the pneumatic rock drills, four of which 
are used in the galleries and two in the _ brettice-ways. 
Finally we may also mention the telephone plant, the wiring 
for this purpose being strung on the high tension poles at 
2 m. below the lowest high tension wire. To prevent any 
leakage of current from the high voltage lines to the tele- 
phone wire, the iron supports of the telephone insulators are 
interconnected and carried to earth by the aid of iron wire. 

Referring to the northern side of. the Karawanken tun- 
nel, the important installation there is the electric plant. For 
driving the machinery of the main power house use has 
been made of the hydraulic power of the Rodenbach, a small 
tributary of the Drau. The central station comprises three 
high pressure turbines with horizontal shafts, and similar 
in construction to those erected in the Rothwein station. 
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DOUBLE LOCOMOTIVE AT THE ENTRANCE TO THE TUNNEL, 


Each turbine is built for a net fall of 58 m. and a water con- 
sumption of 510 liters per second. Each runs at 500 revolu- 
tions per minute and has a capacity of 300 H.P., and is 
coupled to an alternating current generator. Each generator 
is constructed for a permanent output of 270 K.V.A. at a 
pressure of 5,200 volts. 

From the central station the electrical energy generated 
is transmitted a distance of about 2,300 m. to the ventilator 
house close to the mouth of the tunnel. The electrical en- 
ergy is here used at the power station in the same way as 
on the southern side. The ventilator house has two induc- 
tion motors of 180 H. P. each, having a speed of 1,450 revolu- 
tions per minute. Each one drives, in a manner similar to 
that already described, a group of three fans of the same 
type as those used on the southern side and intended for 350 
cubic meters of air. The construction of these motors, 
whose stator windings are also traversed direct by high ten- 
sion current, is different in principle from that of the same 
machines in use on the southern side. For instance, the 
three ends of the rotor windings of these motors are—as is 
usually the case with large motors—carried up to three col- 
lector rings to which the starting apparatus is connected. 
The object of this is, by switching off all resistances, to 
gradually short-circuit the rotor circuit, and thus bring the 
motor in several stages of speed up to the full number of 
revolutions. 

The transporting of material into the tunnel, from the 
tunnel and up to the works, is also done by electric power, 
and the entire railway plant is constructed on exactly similar 
lines to that on the southern side of the mountain. 

As on the southern side, illumination is provided for by 
means of are and incandescent lamps, and the most im- 
portant centers of the works are connected with each other 
by means of telephones. 

As electric drills have been used here for the first time, 
a few essential details of the construction of these machines 
are important. The principle of these crank impact drills 
is the same as that of a spring hammer. The bat or beater 
receiving the chisel is not rigidly connected with the driving 
mechanism, but is mounted by means of a suitable inter- 
mediate organ (the chisel box) between two powerful spiral 
springs (the working springs) in a reciprocating carriage. 
By reason of this arrangement the beater can to a certain 
extent be allowed to oscillate freely independently of any 
compulsory lift or throw of the crank. By means of a 
crank shaft, which engages the carriage from the rear, the 
said carriage is moved to and fro by means of the edged 
double journaled crank shaft. Upon the crank shaft there 
is mounted a large toothed wheel with which there engages 
the small toothed rod mounted on the driving shaft; by 
means of this the number of revolutions made by the motor 





is reduced from 1,200 or 1,400 per minute to 450 revolutions 
of the crank shaft. A change in this ratio of transmission 
can easily be effected so that the number of blows delivered 
can be increased or reduced according to the nature of the 
bed rock being dealt with at the time. A small 2 H.P. 
electric motor is mounted upon the drill in such a manner 
that, like tramway motors, it can be rotated round the crank 
shaft. The reactive pressure is taken up by a traction bar 
which is suspended, by means of a spring buffer, in suitable 
apertures made in the casing of the machine. Upon the 
crank shaft there is also mounted a small fly wheel which, in 
conjunction with the other rotating parts (motor armature 
and toothed wheels) and the above mentioned working 
springs, forms a working accumulator. As is well known, 
each crank mechanism possesses the peculiarity that equal 
movements of the cross head (in this case the carriage) do 
not correspond to equal angular movements of the crank; 
whilst the peripheral velocity acting upon the crank pins, 
and always remaining the same, gives various dimensions 
for its components in the direction of movement of the cross 
head. The said arrangement of rims or oscillating ktodies 
and springs in connection with the rock drill not only 
meets these under certain conditions, unpleasant peculiarities 
of crank driving, but also turns them to good account. 

The kinetic energy contained in the working springs is, 
owing to the free oscillation of the beater, partially trans- 
mitted thereto and enhances the percussive action. As a 
matter of fact this machine is conspicuous for its great per- 
cussive power and for its especially powerful withdrawing ca- 
pacity when the drill gets jammed in the hole drilled, as, in 
the latter case, the entire work accumulated in the oscillating 
bodies and the corresponding working springs, powerfully 
backs up the power of the motor which, in this short space 
of time, can be almost doubled. 

Due to the arrangement described, a perfectly uniform 
loading of the motor is secured, as the introduction of an 
ammeter and voltmeter in the motor circuit indicates. 

The indices remain stationary upon a predetermined 
graduation, provided, of course, the advance of the machine 
be uniform. 

The beater is not only journaled in the stuffing box, but 
also in the front lid of the drill. Immediately to the rear 
of the front lid, and easily accessible, is the powerful ro- 
tating mechanism, which causes the moving of the drill after 
each stroke. 

The whole drill, together with the motor, is adapted to 
slide in a guide piece, and can be pushed forwards by means 
of a screw spindle and crank by hand to the extent of about 
600 mm. The moving of the machine forward by hand, in 
comparison with the automatic arrangement for the same 
purpose, has not only the advantage of simplicity, but also 
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that the operator has the drill entirely under his control. 
The positive lift or throw, and the diameter of the crank 
circle, amounts to 60 mm., whilst the free lift of the chisel 
amounts to about 100 mm. The motor used for driving 
purposes can be either a direct or alternating current motor. 
As the construction of the drill is such as to admit of it, 
and as it is even essential, the use of high speed motors built 
for a high degree of working efficiency may be used, resulting 
in an economical drill in all details. 

The first types constructed of this crank impact drill 
were fitted with direct current motors; later on alternating 
current motors were adopted and have been used ever since. 





VENTILATION PLANT 


The alternating current motors obtain their current from 
the main central station, the proper voltage being given by 
the lowering transformers. 

In order to more completely describe the drill, it may fur- 
ther be said that it can be easily and quickly erected and taken 
down. The bit or chisel is introduced from the front, and 
this has been found best in practice and possesses the ad- 
vantage that-the width of the cutting surface of the chisel 
is not restricted in any way. Besides great percussive 
power, the machine possesses also the great advantage of 
an extraordinarily high withdrawing power. It works with 
a very high degree of efficiency; the power consumed, for 
instance, is about one-eighth up to one-tenth of that of a 
pneumatic drill of equal capacity. This also does away either 
partially or wholly with the assumed advantage of econ- 
omizing ventilating the galleries by artificial means in the 
case of pneumatic drilling. 

A further advantage of the rock drill in question lies in 
the fact that no prejudicial heating of the motor and of the 
machine is to be feared; the machine can also be attached to 
any existing source for the supply of power or light, i.e., it 
can be connected to any plant in use for boring or other 
purposes, such as is the case here in connection with the 
Karawanken tunnel. Four rock drills are in use here on 
the solid_gock, to which they are brought up by means of 
trucks or bore-cars. The main features of these cars can be 
gathered from the illustrations. It should also be said in this 
connection that two drills at a time are mounted upon a 
horizontal column, and all the four machines are in opera- 
tion simultaneously. 

The alternating current, raised to a pressure of 5,200 volts, 
is conveyed to a transformer of 25 K.V.A. capacity by 
means of a triple-braided, iron-sheathed high tension cable 
of 3x6 sq. mm. copper sectional area. This transformer 
is erected at the end of the already brick finished end cf the 
tunnel, and it lowers the pressure to 250 volts. From here 
the low voltage alternating current is sent to the immediate 
vicinity of the point where drilling is being carried out, by 


means of an armored and lead cased low‘ tension cable of 
3x35 sq. mm. copper cross sectional-area. Upon the drill 
carriage itself there is a cable reel or drum, upon which 
there is wound 60 m. of flexible cable with double rubber 
insulation, and which is connected to the above mentioned 
low tension cable. As this point of connection must, due to 
splintering, always be placed at least 30 m. away from the 
head-end or face of the working, and as the mean daily 
progress amounts to from 5 to 5% m., the~armored::low 
tension cable has to be pulled forward to an extent of. about 
30 m. every five to six days... It is wound upon a drum 
placed in a niche blasted out of the gallery, and has:a length 
of 250 m. When this length has been entirely unwound, a 
further length of cable is connected to it. Every six weeks, 
as the tunnel is completed, the transformer is moved for- 
ward, and the high tension cable is also lengthened. By the 
aid of suitable coupling boxes and contact pins this work can 
be carried out rapidly and without interfering with boring; 
it can be done, for instance, while the waste or drillings are 
being cleared away from the floor of the gallery. 

The whole of the electric plant in use was executed by 
the “Oesterreichischen Siemens-Schuckert Werke” of Vienna, 
to which company we are greatly indebted for the photo- 
graphs illustrating this article. 


The History and Development of 
Steam . Turbine 


By Harry Y. Haden 


In the last paper which was given in the last number 
of “The Journal of Electricity, Power and Gas,” before the 
disaster, an early history of the turbine was given, and here 
it is considered advisable before going on to treat of the 
prominent steam turbines in modern service, to touch on the 
general principles relating to the action of steam on the tur- 
bine blades. 

The steam turbine may be defined as a machine for ab- 
sorbing in the simplest manner the kinetic energy of steam 
and converting same to useful setvice, and it is perhaps need- 
less to say that the aim of the turbine designer is to discover 
the best arrangement of blades or vanes that will most 
effectually accomplish this. . 


THE IMPULSE OR ACTION TYPE OF TURBINE. 


In the early forms of turbines built, a jet of steam under 
pressure was allowed to impinge on the vanes of a turbine 
wheel, the impulse or shock produced by the steam coming 
in contact with the vane producing the motion. It was 
found, however, that the arrangement was not at all econom- 
ical—that the work present in the steam in the form of po- 
tential energy was almost entirely lost, and it was not until 
Dr. De Laval, about twenty years ago, produced his “De La- 
val Nozzle,” that the scheme could be entertained commer- 
cially. He found that if steam under pressure flowed through 
a nozzle having a section, as shown in Figure 1, the following 


FIGURE 1 


so-called “phenomena” occurred: i. e., the steam expanded 
during its passage down the nozzle, practically adiabatically, 
and that consequently both temperature and _ pressure 
dropped; also that the velocity incréased considerably. With 
this knowledge he was able to so design a nozzle in its ratio 
of areas that with a given initial pressure the steam would 
issue from the mouth of the nozzle at a pressure equal to the 
surrounding medium, and that the energy present in the 
form of heat and pressure would be converted into kinetic 
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energy with only such loss as would be due to radiation, fric- 
tion and eddying in the nozzle. The velocity of the issuing 
jet was found to be very high, in some cases 4000 feet a sec- 
ond, and hence the difficulties of rotating a wheel sufficiently 
fast to successfully utilize this energy, had to be faced. Sev- 
eral methods have been adopted, first—to use only one 
wheel carrying one set of blades, and rotating same at high 
velocity by the aid of a “flexible shaft” and reducing this high 
speed by the use of gearing. Secondly, by “compounding” the 
steam that passes through this single wheel by leading it 
through several times and thereby using a lower peripheral 
speed. Thirdly, by using several sets of wheels each carrying 


A 





FIGURE 2 


a set of blades between which are placed stationary or guide 
vanes whose mission it is to bring the steam to its original 
direction again. These are the best known methods adopted 
to-day in the case of the impulse turbine, where complete ex- 
pansion takes place in the initial nozzle or “distributor.’ 
Figure 2 denotes a direction and velocity diagram for the 
first method mentioned, i. e., the single turbine wheel carry- 
ing one set of blades and the steam entirely expanded in the 
nozzles before impinging on blades. A. B. represents the di- 
rection and the velocity of the entering steam. relative to the 
earth; C. B. the direction and velocity of the blades or vanes 


A 





FIGURE 3 


in the turbine. Then A. C. will represent the velocity of the 
entering steam relative to the blades, and will consequently 
be the necessary angle to be allowed in the design of the 
blades If X should equal the angle formed by the exit side 
of the blade, then by drawing D. E. to represent the velocity 
of the blade, the line C. E. gives the direction and velocity of 


the exhausting steam. Then, as the energy of the entering 


2 
jet = oa hence the work taken up by the vane = = 


2g 
Figure 3 shows a diagram pretaining to the other method 
where several sets of blades are utilized. The reduced vane is 


shown by the length of the line C. B. and the consequently 
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FIGURE 4 





increased velocity of the issuing steam C. E., which, however, 
repeats its performance until it takes a direction and mag- 
nitude V3 the energy taken out being as before the diffcrence 
between the squares of the initial velocity V and the firal ve- 
locity V+, Examples of turbines embodying these two prin- 
ciples are the DeLaval and Zoelly. An example of a turbine 
compounding the steam in only one wheel is seen in the Terry 
turbine manufactured in this country. 





FIGURE 5 


Other methods adopted with a view to lowering thé vane 
speed in the “action” form of turbine is to d‘vide the expan- 
sion of the steam into several stages and utilize either one or 
several sets of blades to each stage to take up a fraction of the 
kinetic energy. Two prominent turbines in present service of 
this type are the Curtis and Rateau turbine. These will be 
treated in detail later on. 


THE REACTION TURBINE. 


The only turbine to be dealt with here under this heading 
is, strictly speaking, a combination of the impulse and reac- 
tion type, but is placed under the above classification of the 
reaction type to distinguish it from the impulse type. In this 
turbine, known as the “Parsons,” no nozzles are used, the 
steam entering through a set of guide vanes at throttle pres- 
sure, and passing through a large number of sets of blades al- 





50 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





FIGURE 6 


ternately fixed and moving, the steam expanding in its pas- 
sage through the fixed vanes in the same way as in the nozzle 
mentioned in the impulse turbine; except that the potential 
energy as it changes to kinetic, due to the gradual drop in 
pressure and temperature, is absorbed in fixed quantities by 
each successive rotating vane, ané the amount taken out at 
any stage may be said to be limited to the amount of kinetic 
energy absorbed by that stage. The fact that such a com- 
paratively small amount of kinetic energy is absorbed by each 
set of blades allows of a lower vane speed, while at the same 
time giving a good efficiency. . 

A diagram showing the shape and arrangement of blades 
in a Parsons turbine is shown in Figure 4. In a 500 kilowatt 
turbine there would be about sixty sets of moving and the 
same number of stationary blades, the clearances between the 
idjacent rings of blades increasing from the admission to the 
exhaust end and varying roughly from one-eighth of an inch 
to three-quarters of an inch. 





FIGURE 7 


Several schemes have been adopted for assembling the 
blades on the rotor. In one method the blades are keld in 
position by a caulking process. In another they are dove- 
tailed end are inserted in slots cut in the base rings. Figure 
5 shows 1 section and view of this latter arrangement. 

In this article it is not intended to enlarge on the differ- 
ences between the various types of Parsons turbine both 


abroad and in this country, but only to treat of the turbine 
in general principle. 

The reaction turbine of the Parsons type is to-day manu- 
factured by several companies, among whom are C. A Par- 
sons, Newcastle-on-Tyne; Williams & Robinson, Richardson, 
Westgarff & Company, and Messrs. Yarrow & Company, 





FIGURE 8 


England; the Westinghouse Machine Company and Allis- 
Chalmers Company, America; and Brown-Boveri, Switzer- 
land. 

In the earlier types of Parsons the steam was taken in at 
the center and flowed both ways with the idea that the end 
thrust would be eliminated. It was found, however, that this 
arrangement had its drawbacks in as much as it practically 
made two turbines and consequently the resultant economies 
were not so high. Another disadvantage lay in having to use 
a rotor of considerable length, so that form has since been 
abandoned. 

Figure 6 shows a cross sectional view of a Parsons tur- 
bine as manufactured by the Westinghouse Machine Com- 
pany, showing pretty clearly the main features of the ma- 
chine. It will be noticed that the rotor carrying the blades 
increases in diameter towards the exhaust end. This is done 
to give the expanding steam a greater area and also to allow 
of the blades having a higher peripheral speed. Instead of 
having a gradual increase, it is found better to do this in three 
stages, at the same time making each successive set of vanes 
larger. As this is partially a reaction turbine there is pres- 
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ent an end thrust due to the reaction of the steam on the 
Llades and this is counterbalanced by the use of “balancing 
pistons,” one being used for each stage. These are shown 
at P. P. P., and are in connection with the live steam, being 
designed with an area capable of giving the necessary coun- 
ter thrust and are grooved at the periphery, meshing in with 
similar grooves fitted in the casing, and thus preventing 
leakage of the steam past them. Steam enters through the 
strainer S and past the governor valve V, entering the first 
set of blades on the rotor at G. The governing mechanism 
is enclosed in the case shown at H and is of the fly ball cen- 
trifugal type. 

Vs is a secondary valve of admission which operates and 
admits steam direct into the second stage L on occasions 





FIGURE 9 


when overloads are called for, or if there is a breakdown of 
the condenser and the turbine sis running non-condensing. 
Figure 7 shows this valve in detail, and the action is as fol- 
lows: A is the steam inlet, and B is a valve admitting high 
pressure steam when the valve is raised, to the space C, 
which connects with a second stage of the turbine. The 
valve B is hollow, allowing the steam to pass through to the 
space D, where it presses against the under side of the piston 
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E. F is a small passage leading from the space D to the 
space H, so that under ordinary conditions there will be a 
balanced pressure on the piston E, and the valve will be 
kept seated by the spring S. Connecting with the space H 
in which the spring is located is a pipe P leading to a by- 
pass in the base of the governor shown at the left, which is 
opened or closed by pilot valve M under governor control. 

Under normal conditions the pilot valve will be shown 
in the position shown, closing the by-pass “and preventing 
the escape of steam from the chamber H. When the speed 
of the turbine decreases beyond a certain point owing to the 
increase of the load the governor balls move inward, thereby 
depressing the pilot valve M and allowing the steam in the 
chamber H to pass away through the pipe P, thereby pro- 
ducing an unbalanced effect on the piston E which lifts the 
valve B and admits steam through C. 

R is a relief valve for relieving any rush of water through 
the turbine. 

The main bearings are fed with oil from a pump con- 
nected to the main shaft and the stuffing box at either end 
of casing is water jacketed. One feature of note is that 
the steam is admitted in intermittent puffs, the amount ad- 
mitted at each period depending on the degree of load on the 
turbine. 

Figure 8 shows a Parsons turbine as manufactured by 
Williams & Robinson, of England, and which is similar in 
construction to the turbine manufactured by the Allis-Chal- 
mers Company in this country. It will be seen that in this 
particular turbine the low pressure balancing piston shown at 
H is placed at opposite end to the first and intermediate stage 
pistons. 

Figure 9 shows a 1250 kilowatt Parsons turbine in which 
it will be seen that the low pressure stage is separated from 
the high pressure The main dimensions of this unit are 
given in the following outline drawing (Fig. 10): 
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To be Continued. 


Electrical Railway Engineering 


In a paper entitled, “Technical Considerations in Electric 
Railway Engineering,” Mr. F. W. Carter, an associate mem- 
ber of the Institution of Electrical Engineers of London, 
gives an exhaustive discussion of the entire problem of 
electric railway engineering. His general conclusions are 
worthy of the most careful consideration. Commenting 
upon the ultimate use of electricity for steam railway ser- 
vice he says: 

The chief immediate developments in the direction of 
electric traction on railways are to be looked for in urban 
and suburban districts, where the increased schedule speed 
and. the greater capacity of an electrically operated railway 
could be relied upon to develop the necessary traffic, whilst 
frequent and regular trains would do much to prevent the 
loss of traffic to tramways, so often deplored by railway 
directors at the present time. It is these considerations rather 


than the possible saving in operating expenses which con- 
stitute the case for the electrification of suburban lines. If 
it is desired merely to handle electrically the traffic at present 
handled by steam, the saving in operating expenses would 
not pay I per cent on the capital sunk in conversion. For 
instance the railway of which particulars are given in the 
former part of this paper, is thoroughly up-to-date in its 
operation, and typical of a well-managed London suburban 
system. To operate the same trains electrically the extra 
capital to be provided would amount to approximately £30,- 
ooo for each train in service. We have seen that the trains in 
service make an average of 136 miles per day, or, say, 50,000 
miles per annum. It is evident, therefore, that a saving of 
nearly 114d. per train-mile is necessary to pay I per cent: in- 
terest on the capital expended in electrification. Since the 
same trains are assumed, there can be very little saving any- 
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where unless it be in coal, which only accounts for about 3d. 
per train-mile in steam operation. 

Taking all things into consideration, the continuous- 
current-system appears by far the most suitable for suburban 
service in this country, and there are no present indications 
that it is likely to be superseded for this class of service. 
Our suburban trains usually make good schedule speed in 
spite of the frequent stops, but we must expect to improve 
on the speeds under electrical operation. Such service is 
very severe, and it is not every motor capable of rotating 
the wheels that can be said to be sufficient for the service. 
Certainly the speeds on the present London electrical sys- 
tems are not excessive, being little greater than is practicable 
on steam-operated lines of similar nature. Considerable im- 
provement should, however, be aimed at in suburban opera- 
tion about a town of the size of London, in order to bring 
distant suburbs within easy reach of the city. The Liver- 
pool-Southport service, in which the schedule speed is thirty 
miles per hour, with stops less than a mile and a quarter 
apart, could hardly be effectively and efficiently operated 
otherwise than by the continuous-current system 

In one respect the London suburban service on such sys- 
tems as the Great Eastern Railway will afford an engineering 
problem differing considerably from those with which we are 
familiar—the trains at times of dense traffic will be consid- 
erably heavier than has been usual in electrical suburban ser- 
vice. If an increased number of passengers have to be car- 
ried it will hardly be practicable to diminish the length of the 
trains which is only limited by the length of the station plat- 
forms. The use of excessively heavy trains is fraught with 
consequences likely to lead to a radical departure from the 
present standard practice. The coaches will probably be of 
the present compartment type on account of their greater 
seating capacity as compared with the corridor type, and, in 
fact, the present coaches could be largely employed in mak- 
ing up the trains. The chief disadvantage of the compart- 
ment type is that when trains are well filled time is lost by 
intending passengers in seeking a compartment, so_ that 
longer station stops are necessary than when the corridor 
type of coach is employed. 

The objections to the continuous-current system, when 
heavy trains are to be employed, arise for the most part 
from the necessity for using a third rail. This being acces- 
sible constitutes a source of danger, whilst it is exceedingly 
difficult to install at complicated junctions. Moreover, the 
system is hardly the most suitable for long-distance service, 
so that objection has been made to it on the ground that it 
cannot be generally extended throughout a railway system. 
This last objection, however, is of little weight, as electricity 
cannot compete with steam for general railway work in this 
country, so that universal elctrical operation may be ruled 
out of account. The danger to workmen and others arising 
from the presence on the line of an accessible conductor at 
dangerous potential is patent and can only be obviated by 
rendering accidental contact with the conductor impossible. 
An efficient wooden protection for this purpose will add per- 
haps 5 per cent to the total cost of electrification, so that 
the question of additional danger is not a very effective argu- 
ment against the continuous-current system. The third-rail 
protection, moreover, by preventing short-circuits with track 
tools, is a valuable security against shut-down. It is worthy 
of note in this connection that the New York Central and 
Hudson River Railroad have adopted a completely protected 
third rail within their New York City electrical zone. 

The difficulty of installing line-conductors amongst the 
intricate switchwork and signal rods of a large terminus or 
junction is serious, and is increased fourfold, as far as a great 
portion of the London district is concerned, by the action 


* of the underground railways in adopting an insulated return 


conductor instead of employing the track rails as return. 
Where the track work is not too complicated, a single con- 
ductor can usually be installed, so that contact is never lost 


by the collector shoes, whilst even at the most intricate junc- 
tions it can always be located overhead. With a second in- 
sulated conductor, however, it is at such places practically 
impossible to secure continuous contact for both sets of col- 
lector shoes within the length of a locomotive or motor 
coach, and sometimes even of a long train. If the insulated 
return is adhered to throughout the London district, much 
rearrangement of track and signal rods will be needed at 
many termini and junctions. The chief argument in favor of 
an insulated return is that it enables the track-rails to be used 
for signalling purposes. 

When we depart from suburban conditions and begin to 
consider classes of service in which the traffic is less dense 
and stations less frequent, we cannot formulate general rules 
as to the best system of operation, or even assert that elec- 
trical operation is good engineering. Each case as it arises 
must be considered on its merits, and a full techincal investi- 
gation of the problem presented is necessary before any 
definite conclusion can be arrived at. 

A class of traffic for which electrical operation might be 
expected to show to advantage is interurban passenger traffic, 
handled on the same lines as on the American interurban 


‘ railways, i. e., with single ears or small trains running at 


fairly high speeds and at frequent intervals. There are many 
districts in this country where such a system could hardly 
fail to attract considerable traffic—where, in fact, the tram- 
ways are already well patronized in spite of their low speed. 
Such districts as South Lancashire or the South Staffordshire 
Black Country offer excellent facilities for this class of ser- 
vice, and the network of railways in these districts would well 
repay electrification, the population being dense and the inter- 
dependence of industries requiring free and frequent com- 
munication. 

Where stations are fairly close together, the continuous- 
current system will probably be found most suitable for this 
class of work, especially if the system forms a compact net- 
work. In case none but small trains are to be electrically 
operated, the track conductors may be located overhead in 
the form of a trolley wire, otherwise a third rail will be neces- 
sary. The overhead system has advantages in industrial 
districts where there are a large number of goods-sidings 
whose switches and crossings add to the difficulty and ex- 
pense of installing a third rail. At the present standard 
voltages, the weight of train that can be fed from a single 
overhead trolley wire is limited to perhaps 50 tons. There is, 
however, no real engineering necessity for restricting the 
operation to present standard voltages. If the mean speed 
desired is not very high,—considering the distance between 
stops—it may often happen that alternating-current operation 
would furnish the most satisfactory means of attaining the 
end in view. Where stations are not less than two or three 
miles apart and the electrically operated lines do not furm a 
too complicated system, a strong case could in many in- 
stances be made for the polyphase system. In general, how- 
ever, it is probable that the single-phase system would be 
found the more advantageous for such work. 

Another class of service for which electrical operation 
might well prove desirable is that on branch lines, where in 
many cases the traffic is not in itself sufficient to pay ex- 
penses, but is necessary to put country towns in communica- 
tion with the main lines. These should be run as interurban 
tramways, operating a fairly frequent service of single cars or 
trains of two or three coaches and employing overhead line 
conductors. Such a system could be installed at moderate 
capital outlay, whilst a considerable saving in operating ex- 
penses would ensue on account of plant and operatives being 
more uniformly employed. The more frequent service would 
be expected to result in considerably increased traffic btween 
towns and villages. 

The best system of operation is a matter for investiga- 
tion in particular cases, depending on considerations already 
discussed. It may be mentioned, however, that in the case of 
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newly projected lines intended entirely for this class of ser- 
vice there is some advantage in adopting the continuous-cur- 
rent or the single-phase system, since very little grading is re- 
quired if either of these systems is employed, the motors 
being capable of operating efficiently on much steeper grades 
than could be permitted in steam service. The former of these 
systems is particularly suited for operating where grades are 
excessive, on account of the large range of tractive effort 
and moderate range of speed of the motors. In the single- 
phase system the speed varies rather too much with change 
of train resistance to be quite satisfactory, but on the other 
hand the tractive effort can, within limits, be adjusted to the 
speed and grade by varying the potential difference between 
motor terminals—that is, by changing the running tap on 
the main transformer. In many cases the extra cost of elec- 
trification would be saved in the diminished excavation, and 
the lower cost of land due to the greater latitude of location 
possible when grades are unimportant. The light agricul- 
tural railways under consideration in some quarters should 
undoubtedly be electrically operated. 

In a few places, such as between Liverpool and Man- 
chester, and between Leeds and Bradford, it might b2 pos- 
sible to inaugurate a very high speed service on the lines in- 
dicated by the Marienfelde-Zossen tests, although it is a little 
doubtful whether the saving of time possible in these com- 
paratively short distances would form sufficient inducement 
to create a paying traffic. Such lines running from London 
to Birmingham, Manchester and Liverpool, might attract con- 
siderable traffic, but could hardly be constructed against the 
opposition of existing companies, and as they would be 
largely special and reserved for the one class of traffic, it is 
improbable that they could be made to pay at present. Alto- 
gether there does not appear to be much prospect for such 
exceedingly high-speed lines in this country for some time 
to come. ; 

The operation of our main-line trains would not be sen- 
sibly improved by electrification; certainly no such improve- 
ment would be anticipated as would justify the necessary 
great outlay of capital. Where conditions are different, 
however, considerations which do not apply in this country 
may render general electrical operation desirable. In Swe- 
den, for instance, where the locomotive coal is imported, 
whilst there are extensive peat beds and much water power, 
it is possible that general electrification may be justified. 
Here, however, the coal bill is not a very great item in the 
operating expenses, and we could not expect to save on it. 
Electrical operation is, therefore, economically feasible only 
for those classes of traffic in which some service advantage 
results. In the case of main-line traffic, no practical advan- 
tage would be gained by a higher rate of acceleration, or by 
running frequent small trains—in fact, at high speeds small 
trains would be uneconomical, however operated. The usual 
arguments in favor of electrification, therefore, have no 
weight as applied to this class of traffic. 

There is one consideration, however, which may become 
important on some sections of line, and this is that, with the 
limiting load gauge given, it is possible to obtain consider- 
ably more power from an electric than from a steam loco- 
motive. The power practicable within the loading gauge im- 
poses a limit on the trains which it may sometimes be de- 
sired to extend. 

No particular advantage would in general accrue from 
the electrical operation of goods traffic. At docks, goods- 
yards, and like places, however, where there is much shunt- 
ing, if there is an existing generating plant for supplying 
power to cranes, capstans, etc., it would undoubtedly be ad- 
vantageous to employ electric locomotives in place of steam. 
The latter are very inefficiently employed in such service on 
account of the large amount of standing and starting neces- 
sary. With electric locomotives designed suitable for such 
work, the efficiency of the system would be much improved 
at trifling extra cost, whilst an improvement would also be 





expected in the load factor of the generating plant, so that 
the cost of ‘additional power would be small. In some such 
localities the use of overhead wires would be objected to and 
some form of surface-contact system would probably be 
found necesary. 

In the present state of the art it is possible to determine 
very closely the technical details of the installation necessary 
for electrically operating any portion of a railway system. 
The limitations of any electrical system for the particular ap- 
plication can be judged and the best mode of operation de- 
termined. Moreover, the capital expenditure and operating 
costs can be closely estimated and the economically soundest 
scheme devised. In the case of the continuous-current sys- 
tem, the particulars of the installation can be predetermined 
in full detail, whilst an accurate forecast of the operating ex- 
penses can be made, the maintenance costs of the machinery 
and plant being already known from extended experience. 
When this system is employed in fact, the predetermiration 
of the electrical features can be made with all necessary ac- 
curacy, certainly with as high a degree of accuracy as the 
indefiniteness of traffic and conditions will permit. 

Although, for reasons above stated, no general electrical 
operation of our railways is to be expected, we may yet look 
forward to many developments in railway work within the 
next few years. When the systems in course of installation 
or already in operation have been given full opportunity for 
proving their usefulness and reliability, and suitable methods 
of handling the traffic under the altered conditions have been 
perfected, the directors of most of our principal railways will 
realize the advantages of electrical operation in some por- 
tions of their systems. There is at present a little natural 
conservatism amongst railway managers and a disinclination 
on the part of directorates to sanction the outlay of a large 
amount of capital when the best system of operation appears 
to the superficial observer still a matter of speculation. It is 
hoped that the present paper will serve in a measure to de- 
limit the spheres of usefulness of the several systems of 
electrical operation, or at least to prove that the most suit- 
able system can be determined in any particular case. 


8,000 MILES OF CABLE—SAN FRANCISCO TO 
PHILIPPINES. 


We can but offer sincere and hearty congratulations to 
Mr. Clarence Mackay on the patience and skill with which he 
has thus seen his father’s great enterprise in the Pacific Ocean 
rounded out successfully. Mr. John W. Mackay, to our way 
of thinking, has never yet been appreciated for the great 
man he was as a creator of wealth and industries, forceful, 
fightful, formidable, tenacious of purpose and large-hearted. 
He has been fortunate in handing on his big schemes and un- 
dertakings to competent hands; and America owes the Mac- 
kay family much for this addition to its resources of civiliza- 
tion. It is really a fine thing to record that the elder Mac- 
kay, despite legislative obstacles, scornful of subsidies, and 
indifferent even to Governmental competition, went ahead 
bravely in 1902 and launched out undismayed and undeterred 
on the noblest piece of cable work the world has seen. 
For the span of cable from San Francisco to the Philippines 
is 8000 miles, the depths are the greatest ever encountered, 
the absence of stations is extreme, and the possibility of 
financial return has not been excessive. But Mr. Mackay se- 
cured the best resources in talent and experience that Europe 
could furnish, and though his own sudden death intervened, 
the work went on in the hands of his capable associates, until 
it is now a grand accomplished task. A brief five years have 
sufficed to connect this country up with the Sandwich Islands, 
the Philippines, China and Japan, and in the history of the 
enterprise not the least important fact to dwell upon will be 
the celerity with which the 1065 miles to Honolulu and the 
8000 odd miles to Manila were completed; the speed of lay- 
ing apparently was accelerated toward the close. 
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Vou. XVII 


EDITORIAL. 


The Karawanken tunnel, between Vienna and 
Trieste, which is now being constructed, adds another 
interesting piece of con- 
struction of this character to 
a number of others which 
have recently been com- 
pleted. The length of this tunnel is almost 
five miles, and is to be used for freight and passenger 
service, the motive power in all probability being elec- 
tricity. The Simplon tunnel, which has recently been 
completed and equipped with three-phase locomotives, 
is perhaps the only other tunnel of practically the same 
character which is now in actual use. 

The construction of such tunnels seems necessary 
in connection with the extensive development of trans- 
portation systems, both for passenger and freight traf- 
fic. The New York subway, while of the same general 
type, has been built primarily to eliminate surface 
roads. The construction of such tunnels as the Kara- 
wanken and Simplon is required on account of the 
great saving in time and labor, as well as power, neces- 
sary in the operation of the railway system. 

Tunnels in connection with the hydraulic develop- 
ment for the generation of electric power are also be- 
ginning to be more common than was the case five 
years ago. The great tunnel at Niagara, built as a 
tailrace for the Cataract Power Company, while larger 
in cross-section, is far outclassed in many respects by 
the tunnel of the Vancouver Power Company, which 
has been completed and in use nearly a year and a 
half. This tunnel is about half the length of the Kara- 
wanken tunnel, and-its cross-section is, roughly, but 
one-fourth, 





THE CONSTRUCTION OF 
TUNNELS FOR TRANSPORTATION 
SERVICE. 


In all underground construction, the three serious 
problems to be solved are satisfactory drainage, ven- 
tilation and the economical handling of material. For 
transportation purposes the grade of the tunnel should 
be practically level. Ifa large amount of water is en- 
countered and the tunnel is driven from each end, it 
is quite common to have the highest point in the cen- 
ter, so that it will not be necessary to continuously 
pump the water to each end. 

Ventilation undoubtedly is assisted in many cases 
by the use of air drills. Nevertheless, in but few in- 
stances will the air delivered by the drills be sufficient 
in amount to materially reduce the cost of supplying 
the required amount of fresh air by means of blewers 
or compressors. The economical handling of the ma- 
terial removed depends very largely upon the geolog- 
ical formation through which the tunnel is driven. 
While solid rock requires an enormous expenditure of 
power and labor as compared with loose material, the 
elimination of timbering simplifies the work to a large 
extent. Electric locomotives for the handling of ma- 
terial fulfill every requirement, and where electric 
power may be generated from water near the location 
of the work, tlre cost of construction is thereby greatly 
diminished. 

The use of electric drills, particularly those oper- 
ated by alternating current, is novel. It would seem 
that the electric drills used in the construction of the 
Karawanken tunnel are of a decidedly different design 
than any which have ever been introduced in America. 
It would be exceedingly interesting and valuabie if 
carefully kept records of costs were available, includ- 
ing depreciation, repairs and all such items incident to 
the use of electric drills. Air drills have been so ex- 
tensively used that data is readily obtainable régard- 
ing their cost of operation. Ordinarily, the electric 
drill should not require greater skill in operation than 
the air drill, although it is undoubtedly true that ex- 
perienced men can be more readily obtained for 
operating air drills than can be found for the operation 
of electric drills. If alternating current can be used 
instead of direct current, the economical use of elec- 
tricity for such purposes seems more nearly solved. 

At the present time, the electric locomotive is a 
necessary adjunct to transportation through long tun- 
nels. For this reason, in many steam railway systems 
the building of tunnels is not looked upon with great 
favor, on account of the necessity of scrapping the 
present steam locomotives. The enormous saving re- 
sulting from reduction of grades, however, making it 
possible for a smaller crew to handle much longer 
trains, as well as the reduction in the number of loco- 
motives and cost of power, will undoubtedly in time 
result in the construction of many tunnels on steam 
railways. If sufficient electric power can be econom- 
ically generated from water reasonably near at hand, 
there seems no reason why the electric locomotive 
should not be used exclusively for the operation of 
trains through such tunnels. 

The time is probably not far distant when the 
Central Pacific will tunnel the Sierra Nevadas, in 
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which case the electric locomotive will surely find an 
application much more extensive and of greater im- 
portance than has been heretofore developed. 

Finally, a tunnel between the Oakland and San 
Francisco sides of the bay may be one of the develop- 
ments of the Greater San Francisco, and while un- 
doubtedly a ferry service will also always be main- 
tained, by far the greater number of passengers would 
use such a sub-marine transportation system. The 
building of such a tunnel, or rather tube, under the 
waters of the bay would be entirely different from that 
of a mountain tunnel. Nevertheless, the electric loco- 
motive would of necessity be selected as the best 
motive power. 


TRADE CATALOGUES. 


The Allis-Chalmers Co.’s Bulletin No. 1,052, issued by 
the Electrical Department of this company, is devoted to 
type “B” motors and generators. These machines, which 
are direct current, vary in size from 1 to 25 H. P. and are 
built for 120, 240 and 500 volts. They are constructed in 
two types, the open and closed, the closed type having the 
same frame as the open type, but having a much more con- 
servative rating. 


BOOK REVIEWS. 


The Pratt Institute Free Library of Brooklyn, New 
York, of which Miss Isabelle Ely Lord is the librarian, has 
issued the first publication, giving a list of the books of the 
institute on electricity. The catalogue of the library includes 
practically every book published of value in the electrical 
engineering field. The list is complete and shows the wise 
manner in which these books have been selected by the 
Librarian. 


The transactions of the Illuminating Engineering Society 
for May contains two excellent articles upon the use of 
incandescent lamps for street lighting. The first paper is by 
Western Underwood and V. R. Lansingh, and describes the 
method of street lighting which has been adopted in Los 
Angeles. 

The second article is by Mr. Francis L. Willcox on high 
efficiency incandescent lamps for street lighting and con- 
tains data of tests made upon a new type of lamp. 


Report of the Electric Railway Test Commission, Mc- 
Graw Publishing Company, 114 Liberty street, New York. 
In a recent review the “Journal” erroneously gave the price 
of this book as $4.00 in place of $6.00.—( Editor.) 


LARGEST ORDER EVER PLACED IN THE HISTORY 
OF MINING INDUSTRY. 





The Risdon Iron Works of San Francisco was this week 
awarded the largest order ever placed in the history of min- 
ing industry. 

Last year the Utah Copper Company made exhaustive 
tests on the various concentrators in the market and at the 
end of these trials gave the Risdon Iron Works an order 
for eighty machines of the Johnston type, with certain im- 
provements and modifications which they have recently ap- 
plied to them. 

Before the 80 machines were delivered they added to 
their order 1,104 machines. 

The Boston Consolidated Mining Co. have also ordered 
234 of the concentrators. 

Both are operating on copper ores in Utah. The various 
parts of these machines are all made in jigs, so that every 
part is interchangeable. 


STORAGE BATTERIES ON ALTERNATING- 
CURRENT RAILWAYS. 


The development of the single-phase electric road within 
the past two years raises an interesting question, says the 


“Electric Railway Review,” in regard to the usefulness of the 
storage battery on a purely alternating-current system. In 
various parts of the country exciter batteries have been quite 
largely adopted by important alternating stations for the in- 
surance they provide against interrupted current in the gen- 
erator fields. Electric roads using alternating-current gener- 
ation and transmission with direct-current distribution have 
frequently found the storage battery a valuable auxiliary in 
the substation, but thus far the straight, single-phase line has 
remained, in the minds of the engineer, largely without the 
field of battery application. 

There is no reason, however, why the storage battery 
should not become an important factor of the equipment of a 
single-phase road, even in cases where reserve power and the 
ability to absorb severe fluctuations are sufficiently important 
to warrant the investment. The battery manufacturers are 
keenly alive to the desirability of making this product essen- 
tia to the welfare of the single-phase road and, although sev- 
eral important patents are still pending as to the best methods 
of regulation in charge and discharge, the problem is financial 
in its aspects, rather than technical. While there are doubt- 
less many single-phase undertakings where the cost of a bat- 
tery is not justified by the conditions, it is certain that in other 
cases a battery equipment including the necessary transform- 
ing and regulating apparatus can be used to great advantage. 
The reduction of severe fluctuations to a fairly uniform load, 
means higher operating efficiency and greater flexibility in an 
alternating-current power station no less than in a direct-cur- 
rent plant, even though the former installation may require a 
considerable investment in revolving machinery for alternat- 
ing-current to direct-current conversion. It is probable that 
the usual battery booster can be eliminated in single-phase 
application, so that the cost of the transforming motor-gener- 
ating set or rotary, will be partly taken care of by this reduc- 
tion in the usual investment. 

For some time to come, however, considerable variety in 
design will probably be encountered in the apparatus neces- 
sary to connect the battery and the alternating side of the 
system. A recent method is to couple three machines together 
on a common bed-plate and shaft; the first of these is a three- 
phase, 60-cycle motor, the second a direct-current generator 
for battery charging and the third a 25-cycle, single-phase gen- 
erator connected to the trolley line and ground. Such a set 
charges the battery in times of light load, changes the fre- 
quency of the transmission line to the lower frequency desir- 
able for the single-phase motors, and permits the battery to 
take up the fluctuations of the railway load by discharging 
through the generator, which then runs as a motor. A simple 
arrangement suitable for a single-phase line uncomplicated by 
lighting or general power-house service, is to install a rotary 
converter between line and battery, charging and discharging 
backward or forward through the machinery and the trans- 
formers. If the motor-generator set is wound for line voltage 
the transformers can be eliminated. Another method connects 
the battery with the line fluctuations through a booster, re- 
volving commutator set and current transformers. The pre- 
cise details of these methods remain to be standardized, but 
the fundamental capacity of the battery to reduce the peaks 
of the momentary and permanent loads, and to act as a 
reserve in case of the failure of the generating station, war- 
rants an investigation of its financial and operating value on 
large, single-phase roads. In some cases the decision will be 
for the battery, in other cases against it; however, to the rail- 
way engineer who follows closely the extension of direct- 
current refinements into the field of alternating-current ser- 
vice the experience of the next year or two will be full of in- 
terest. 
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INDUSTRIAL. 


5,500 KILOWATT TURBINE UNIT OF THE BROOK- 
LYN RAPID TRANSIT COMPANY. 


A large steam turbo-alternator, built by the Allis--Chal- 
mers Company, has recently been started up with such suc- 
cess as to deserve notice. The turbine referred to is one 
of 5,500 K. W. rated capacity, installed in the Kent Avenue 
power house of the Brooklyn Rapid Transit Company. 

The turbine and its direct connected alternator were 
ready for operation on February Ist, but the boilers, con- 
densing apparatus, piping, etc., were not completed until 
late in March. 

While lying idle for nearly two months in an uncom- 
pleted station, the insulation of the generator windings nat- 
urally became damp, and therefore, as soon as steam was 
available for running the turbine, it was started up at part 
speed to dry out the generator. 

This drying-out process was going on when, on the 
morning of March 27th, a mishap at another power house 
left the railway company short of power. The urgency of 
the situation, coupled with the strong confidence which the 
guilders had in their apparatus, made them put the tur- 
bine into regular operation, notwithstanding the fact that it 





5500 K. W. ALLIS-CHALMERS TURBINE UNIT IN WIILLIAMSBURG 
STATION, BROOKLYN RAPID TRANSIT CO. 


had never been under load, nor had it even been up to speed 
except when running unloaded at the shops. 

Additional boilers were therefore fired up and other hur- 
ried preparations made for starting. The turbine continued 
to run slowly for about two hours to dry out the generator. 
It was then shut down and the engineers proceeded with pro- 
gressive tests of the insulation, testing up to such a point 
as they considered safe for the rated voltage of 6,600, but 
not considering it wise to risk too high a test in view of the 
damp state of the generator. 

The insulation tests were completed at 1:56 P.M. and 
the turbine was again started up and run up to the full 
speed of 750 R. P.M. for the first time since installation at 
the power house. At 2:20 P.M. the engineers, after care- 
fully assuring themselves that everything. was working well, 
reported that they were ready, and an increasing load. was 
immediately put on until at 3:05 the turbine was carrying a 
little over 3,000 K. W., which was all that the railway com- 
pany needed at that time. 

It is safe to say that such a performance has probably 
never been equaled in the history of steam-electric engineer- 
ing; to carry successfully, in regular operation, a load of 


nearly 5,000 horsepower within three-quarters of an hour 
after the machine had been put up to full speed for the first 
time. 

As more load was called for, it was put on, and at 3:45 
P. M. the unit was carrying over 4,000 K.W. On the follow- 
ing day the load ran up to over 5,000 K. W., and on the suc- 
ceeding day it reached 7,000 K. W., the turbine taking heavy 
loads during the morning and afternoon peaks, and running 
until late each night. 


On March 30th, the other apparatus of the Transit Com- 
pany being again in working order, an opportunity was given 
to lay off the turbine and open it up for examination, and 
here an agreeable surprise awaited the engineers. Hereto- 
fore, in the operation of steam turbines, in numerous cases 
the turbine cylinders have slightly arched upwards under the 
effect of superheated steam, on account of the top of the 
cylinder expanding more than the bottom, and in a consid- 
erable number of instances this has caused the rotating 
blades to come in contact with the cylinder and be ripped 
out. 


In the design of this type of turbine it was sought to 
overcome the distortion of the cylinder by such a distribu- 
tion of the metal as to cause nearly equal expansion of the 
top and bottom of the cylinder, but at the same time the 
turbine drum was placed slightly above the center of the 
cylinder to assist in preventing contact of the blades in case 
of distortion. When the turbine was opened up, however, it 
was found that the compensation for distortion had been 
slightly overdone, and the cylinder had sagged a small 
amount, and this, together with the high position of the drum, 
had caused the bading to rub hard for nearly a third of the 
length of the turbine. With the older types of construction 
such contact would immediately have made itself manifest 
by the noise of the rubbing blades, and the blades would have 
been ripped out before the turbine could be stopped. Ir this 
turbine, however, there had, while in operation, been no in- 
dication of the blades rubbing and no damage whatever had 
been caused; the only sign of contact having taken place 
was a slight wearing away of the flanges of the channel- 
shaped shroud ring which protects the tips of the blades. 

Besides the blades which rubbed on account of the slight 
distortion of the cylinder a few rows of blades at the-inlet 
end of the turbine were found to have rubbed on sand and 
other dirt which had gotten into the turbine from the steam 
pipes, but in this case also the shroud ring prevented all 
damage. 

The only precaution taken before starting up again to 
help carry the Coney Island load on April Ist was to lower 
the drum a-.few thousandths of an inch at each end. So far 
as known this has prevented all further rubbing, and the tur- 
bine has been in daily operation ever since and has not again 
been opened. ; 

Not only has the steam end of this outfit realized all the 
expectations of the builders, but the generator has been 


equally successful, carrying large overloads each day with’ 


the greatest ease. For instance, on April oth, from 5 to 6 


_P.M., the load averaged about 6,000 K. W., and from 6 to 7 


P. M., 6,600 K. W., while from 6 to 6:30 P.M. it averaged 
nearly 7,700 K.W., with swings up to 9,300 K.W. On 
April 21st for 1% hours the load averaged over 8,000 K. W., 
following a run at rated load, with a temperature rise of 
only 22° C. 

On April 19th a load averaging 7,500 K. W. was carried 
from 5:40 to 6:40 P. M., with swings up to 9,800. One swing 
of 9,000 K. W. was carried for 45 seconds, and one of 9,800 
K. W. for 15 seconds, this being 78 per cent over rated load. 


= 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 57 





The highest temperature rise so far met with during any 
run, notwithstanding heavy overloads, is 25.5° C. 

Visitors who have examined the Brooklyn turbine in op- 
eration have remarked upon the comparatively quiet opera- 
tion of the generator, notwithstanding the fact that it is 
not enclosed. This is due principally to the construction of 
the revolving field, which is made perfectly circular in out- 
side shape. This not only minimizes the noise, but also adds 
to the efficiency of the machine by decreasing the loss due 
to windage. 

Another important feature in the operation of this turbine 
is the remarkable coolness of the bearings. This has been 
accomplished in part by great care in the design of a num- 
ber of points which are quite essential in high-speed bear- 
ings, in part to the quality of the bearing metal which is 
made especially for these turbines, and in part to the perfec- 
tion of the system of flooded lubrication. The rotary oil 
pump which thus efficiently lubricates all the bearings is so 
noiseless and inconspicuous that the casual visitor would 
never notice it unless it were pointed out to him. 

An interesting fact connected with the great success of 
the Brooklyn turbine is that it is the first one turned out 
complete from the Allis-Chalmers shops. 


THE NEW “POKE BONNET” REFLECTOR. 


A show-window lighting device that is high class, ade- 
quate and economical, and at the same time can be handled 
with satisfactory profit, is represented by the new “Poke 
Bonnet” reflector, illustrated herewith. 

This reflector is constructed in sections and on the 
trough principle. The sections are 14 inches in length and 
may be used singly or in series. Because of the unusual bril- 
liancy of the reflected light the sections can be mounted so as 
to leave open spaces between, thereby effecting a saving upon 
the initial cost of the outfit, as well as for the later expense 
for operation. ‘ 

As each unit is adjustable, the various sections of the 
continuous installation can be arranged at any desired angle 
or angles, so as to throw the light rays in any direction, and 
where they are most needed. The reflectors can be located 
at the top, end, back or front perpendicular corners of the 
window, whichever way may suit the taste or accord with the 
judgment of the individual merchant. However, the company 





recommends that the reflectors be placed at the top front of 
window, or just back of the transom bar, but in no case where 
the lamps themselves will be within the range of vision. 

These reflectors will also be found useful for illuminating 
the pictures in an art gallery, as the sections can be dis- 
tributed in units, pairs or any large number, as they are most 
needed. 

The unusual strength of the reflected light from these 
reflectors is obtained by the use of a heavy spiral corrugated 
glass, having a silver plated surface. In the estimation of 
those who have made a study of the subject, the reflected 


« 


light, which comes from the use of silver, is more brilliant 
than that which is reflected from any other surface. 

The purpose of the corrugated surface is to break and 
distribute the rays of light so there will be no possibility of 
any shadows being thrown. 

Each of the 14-inch sections is equipped with twin sock- 
ets and lamps of 8, 16 and 32 candle-power can be used. Just 
how many of these sections would be required for a show 
window will depend upon the size of the window, its shape, 
and the class of goods which is to be exhibited therein; but 





as indicating what these reflectors are supposed to do, it may 
be said that four of the sections equipped with eight 16-can- 
dle-power lamps will adequately light a window measuring 
12 by 6 feet, filled with ordinary dry-goods merchandise. 

The fact that these complete sectional reflectors can be 
carried in stock and can be easily installed, makes them a 
valuable article for the dealer and jobber to handle, as is 
pointed out by the manufacturer, the National X-Ray Re- 
flector Company of Chicago. 


ELECTRICAL GENERATING EQUIPMENT FOR INDI- 
ANA STEEL COMPANY, GARY, IND. 


The remarkable extent to which the use of electricity for 
power purposes has been developed in the innumerable indus- 
trial plants of the country will be nowhere better exemplified 
than in the proposed electrical equipment of the new Gary, 
Ind., steel plant, plans for the building of which were recently 
announced by the United States Steel Corporation. : 

When completed it is estimated that the plant will handle 
substantially 5,000,000 tons of ore a year and produce annu- 
ally approximately 2,500,000 tons of steel. There will be 16 
blast furnaces of 450 tons daily capacity each and 84 60-ton 
basic open-hearth furnaces. The necessary electrical generat- 
ing equipment capable of handling such an output is to have 
an initial capacity of 18,000 K. W., and will be so designed that 
extensions may be added indefinitely at one or both ends. 
The initial equipment will have a capacity of 18,000 K. W., 
14,000 K. W. being in 2,000 K. W., 25 cycle, 2,300 volt units 
and 4,000 K. W. in 2,000 K. W., 250 volt direct current units. 
These generators are now on order from the Allis-Chalmers 
Company, Milwaukee, and they will be direct-coupled to nine 
Allis-Chalmers horizontal twin tandem gas engines. 

The power house building for the present is to be ap- 
proximately 700 feet long with a span in the main building of 
88 feet. An 18-foot extension under the same roof through the 
entire length of the structure has been planned in order to 
provide the necessary room for high tension switches. The 
power house will be located immediately adjacent to the blast 
furnace blowing engine houses and between the blast fur- 
naces and the open-hearth furnaces most advantageously 
placed for fuel supply and for securing a minimum length of 
transmission lines to the various departments using electric 
power. 


Allis-Chalmers Company announce the removal of their 
Denver offices to the McPhee Building, Seventeenth and 
Glenary streets; their El Paso office to the Guarantee Trust 
Building, Rooms 301-306. 
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IMPROVED RAIL BOND. 


A patent has recently been secured by Edwin W. Robin- 
son of Punxsutawney, Pa., on an improved rail bond for 
electric railways. The new bond is arranged to insure an ex- 
ceedingly firm electrical connection between adjacent rails, 
and in a very simple and economical manner. 

The invention will be clearly comprehended by a glance 
at the accompanying engraving. It comprises a conductor in 
the form of a rod which is bent to enter holes in the webs of 
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two adjacent rails. The ends of the rod are threaded to re- 
ceive a pair of nuts which enter the holes in the webs. The 
nuts are formed with frustro-conical ends, and as the nuts 
are screwed up on the rod, they not only draw the rod into 
close contact with the webs of the rails, but also wedge their 
frustro-conical ends tightly into the holes in the webs. This 
insures an exceedingly good electrical connection between 
the adjacent rails. It will be evident that the new rail bond 
can be applied to rails as now constructed 


INCREASE IN POWER PLANT OF THE PITTSBURG 
RAILWAYS COMPANY. 


Almost 30,000 additional horse power in boilers, engines 
and electrical machinery will be added to the great Brunot’s 
Island power house of the Pittsburg Railways Company this 
year. Contracts were closed this week and involve consider- 
ably over $300,000 in investment. 

There lately have been tremendous demands for power 
upon this plant because of the extension of lines in all direc- 
tions, not only in the two cities, but throughout the suburban 
districts. The company, when it built the big plant on 
Brunot’s Island, arranged for increasng the plant to 50,000 
‘horse power. With this additional power the plant will con- 
tain practically this limit and there is a likelihood that it will 
be further increased in the future. 

New equipment contracted for consists of three turbine 
engines of 7,500 horse power each and one of 5,000 horse 
power, making a total of 27,500 horse power ‘Besides this, 
there will be the additional boiler capacity, electric gener- 
ators, switch boards and wiring. 


First Turbine Engines. 


Initial installation of turbine engines by this company 
makes it one of the most important orders in the country. 
Pittsburg is at present the slowest to take hold of the new 
power method, and this installation is the first of importance 
in the city. The Westinghouse Electric Mfg. Company and 
the Westinghouse Machine Company have the orders for the 
entire contract. 

The additional power will not only be used.for the new 
traction lines to be ready for operation soon, but for lighting 
purposes as well. The company to-day starts a regular sched- 





ule on its new line from Avalon to Emsworth, that line hav- 
ing recently been completed. Work is now to be started on 
the next division of the road down the Ohio river toward 
Beaver, which will run from Emsworth to Dixmont, passing 
around the rear of Sewickley, and when that line is com- 
pleted the distance between Pittsburg and Beaver will be 
nearly closed up with electric roads. These will be supplied 
with power from the central power station in Pittsburg. 

The new suburban line from Pittsburg to Cannonsburg 
and then to Washington, Pa., will be completed this year and 
will demand more power, while the expansion of the city 
lines in many directions all call for additional power. In these 
additions the plan is to transmit the power over high tension 
wires from the power house to the distributing points, where 
it will be reduced in voltage to the requirements of the ser- 
vice. The power will go out of the power station in the form 
of an alternating current and be transformed to a low voltage 
direct current for car service. 


Plant Among the Largest. 


When the Brunot’s Island power house is fully equipped, 
it will be one of the largest of its kind in the world. There 
are some larger plants in hydraulic power in this and other 
countries, but when steam is depended upon the matter is 
different. The first power house of the Niagara Falls Power 
Company, with its great hydraulic turbines, contains only 
50,000 horse power capacity, and when built was the largest 
unit of horse power known. Under the old forms of steam 
power such a unit woud have been almost impracticable. 

Fuel for this plant will come almost exclusively from a 
coal mine owned by the Pittsburg Railways Company adja- 
cent to Brunot’s Island, and which will give the company 
plenty of coal at practically the cost of mining. The fuel 
arrangements give the company quick handling of coal and 
the ashes from the boiler are being used to fill up the low 
parts of the island, thus reclaiming them for commercial pur- 
poses. The total cost of this great plant will be close to 
$2,000,000. 


ANOTHER PHENIX FROM THE FLAMES. 


The Standard Underground Cable Company met with 
a serious loss by fire last Saturday night of a part of their 
Oakland factory. 

We are pleased, however, to advise the public that the 


engine and boiler house, insulting tanks and drying ovens 
were saved in tact. 

The company was very fortunate in having a new lead 
press and steam pump already en route from the East and 
expect to have temporary repairs made and their lead cov- 
ering department in operation again within ten lays. In 
the mean time they are erecting temporary buildings for the 
storage of new stock and are prepared to handle orders 
practically without delay, as they had two carloads of stock 
in the Oakland freight yard and ten cars en route from the 
Eastern factory at the time of the fire. 

We are also pleased to note that on August Ist the 
company will re-establish a San Francisco office at 332 Bush 
street, between Montgomery and Kearny. They will also 
continue their main Pacific Coast offices in the Bacon block, 
Oakland, where all correspondence should be addressed. 


MUNICIPAL OWNERSHIP IN SEATTLE. 


At a recent offer of bonds for lighting and park purposes 
it was found upon opening the bids that it was only possible 
to sell the lighting bonds to the State, at a rate netting them 
3% per cent. The State not being able to own park bonds 
did not bid on them. This is the first instance of Seattle 
securities having to go begging. 


— 
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Home and Foreign News. 


CONVENTION OF CANADIAN ELECTRICAL 
ASSOCIATION. 


The Canadian Electrical Association last week had the 
unusual and novel experience of holding its meeting in the 
United States. This gathering was the sixteenth annual event 
in the history of the association, and it was held at the Cat- 
aract-International Hotel, Niagara Falls, N. Y. Owing to 
the failure to complete the new Clifton House at Canadian 
Niagara in time for the meeting, the association was forced to 
meet on the New York side or abandon the pleasure of a trip 
to Niagara. 

The first session of the convention was held Tuesday 
afternoon in the large old dining room of the Cataract House, 
President A. A. Wright presiding. Addresses of welcome 
were made by both Mayor R. P. Slater of Niagara Falls, Ont., 
and Mayor O. W. Cutler of Niagara Falls, N. Y. The official 
heads of both cities at the Falls agreed that there had been 
unnecessary alarm created about the Falls of Niagara being 
destroyed. The electrical engineers were told that their pro- 
fession was to blame for much of what had been accom- 
plished in the development of power, and they were asked to 
study the falls carefully and learn for themselves that Niagara 
is as beautiful as ever. “Tell folks that the Falls are not going 
to be destroyed,” said Mayor Slater, “in our time, or in the 
lives of our children, but even should they ultimately be 
lessened in volume, think of the tons of coal and the hours 
of labor they would save.” 

After responding briefly to the remarks of the Mayors, 
President Wright delivered his annual address. He drew at- 
tention to the action of the Dominion Government in sending 
a number of able and competent gentlemen to Europe to in- 
vestigate the best methods practiced there for smelting cer- 
tain grades of ores by electricity. On their return a sufficient 
sum of money was placed at their disposal by the Government 
to establish an experimental smelting works at Sault Ste. 
Marie, and the results of these experiments have surpassed 
the most sanguine expectations. The following are the re- 
sults as reported by Dr. Maanel himself: First, magnetite can 
be economically smelted by the electro-thermic process as 
hematite. Second, ores of high sulphur content not contain- 
ing manganese can be made into pig iron containing a few 
thousandths of a per cent of sulphur. Third, the silicon con- 
tent can be varied as required for the class of pig to be pro- 
duced. Fourth, charcoal, which can be cheaply produced 
from mill refuse or wood, which could not be otherwise util- 
ized, can be substituted for coke as a reducing agent without 
being briquetted with the ore. Fifth, a ferro-nickel pig can be 
produced, practically free from sulphur and of fine quality, 
from wasted nickeliferous pyrrhotite. Sixth, the experiment 
made with titaniferous iron ore containing 17.82 per cent of 
titanic acid permits the conclusion that titaniferous iron ores 
up to perhaps five per cent titanic acid can be successfully 
treated by the electric process. 

President Wright also referred to the bill of the Domin- 
ion Government for the purpose of controlling the exporta- 
tion of electrical energy to the United States. No action 
other than introducing the bill has been taken, and further 
proceedings have been stayed pending a conference with the 
Ontario Government with the view of having the two Govern- 
ments act in harmony in whatever action they may deem it 
advisable to take. “Until some real understanding has been 
arrived at, it will be impossible for us to discuss this matter 
intelligently, not knowing what the bill may provide for when 
it is finally completed and passed the House of Commons.” 

Reference was also made to the radical departure which 
the Ontario Government has taken in appointing what is 
called “Hydro-Electric Power Commission,” which consists 


of three members, whose duties it will be to carry out the 
Government’s policy of supplying municipalities with cheap 
electric power through assisting municipalities interested in 
acquiring and developing water powers for the purpose of 
generating electricity for light, heat and power purposes; and 
to the probability of the Ontario Government running the 
trains on the Temascing Railway by electricity. 


THE SIMPLE CIRCLE DIAGRAM OF THE SINGLE- 
PHASE INDUCTION MOTOR. 


The article of Dr. A. S. McAllister in the “Electrical 
World” forms a fitting sequence to his earlier article on the 
polyphase-motor circle diagram of May 26. It was there 
shown that from the tests of a polyphase motor both at no- 
load speed and at standstill, a circle can be quickly plotted, 
such that the locus of the primary current will conform there- 


with, for all intermediate loads, within a practically satis- 
factory degree of approximation. From an inspection of this 
circle, the behavior of the motor can be satisfactorily pre- 
dicted at any or all loads. In the present article it is shown 
that when a polyphase induction motor is compelled to oper- 
ate as a single-phase machine, by cutting one of the supply 


“ wires its current locus is still approximately a circle; but the 


circle shrinks in diameter about 50 per cent. This means 
that the losses in the machine will be increased for any given 
load that the machine can carry and also that the capability 
of the machine to carry load will be reduced, or its output 
diminished, as might be expected. The curious condition 
is also determined from simple calculations that whereas the 
speed of a polyphase induction motor taking synchronous 
speed as unity, is equal to the secondary efficiency, in the 
same motor limping along as a single-phaser, the speed is 
equal to the square root of the secondary efficiency. This 
proposition must apply to all single-phase induction motors. 

It is a very fortunate circumstance that the current dia- 
gram of single-phase motors, as well as polyphase motors, 
may be practically regarded as circular, because the condi- 
tions in single-phasers are comparatively complex, and their 
simplification for engineering purposes is all the more wel- 
come. It is true that we may not expect to have large single- 
phasers, but we may expect to have a large number of small 
ones. A single-phase induction motor develops at zero speed 
a simple alternating or reciprocating magnetic field. By the 
well-known kinetic analogy this may be regarded as equiva- 
lent to a pair of equal pure synchronously rotating magnetic 
fields revolving in opposite directions. Each of these com- 
ponents will take half the magnetic flux and supporting pri- 
mary current. At standstill, the rotor is unable to make up 
its mind which way to turn, or which of the two virtual 
rotating fields to follow. Any mechanical or magnetic dis- 
symmetry, however, such as an impulse, or an auxiliary con- 
denser circuit, may permit the rotor to make up its mind and 
to initiate rotation in one or other direction. As soon as the 
rotor turns, the currents induced therein by the component 
field that the rotor follows set up an increasingly powerful 
accelerating torque, while the component that the rotor is 
running away from sets up parasitic currents that have but 
little dynamic effect. At full speed, therefore, as Dr. McAllis- 
ter’s diagram indicates, we have the preponderating revolving 
component or half-field driving the motor, while the other 
half acts as a virtual leak of definite admittance depending on 
the speed and placed across the primary terminals. There 
can be no doubt that the approximation circle diagram gives 
to alternating-current engineers a distinct benefit in simplify- 
ing the behavior of induction motors. 
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THE MAXIMUM TRANSMISSION OF POWER. 


“‘Engineering Times,’’ London. 


Among the evidence which was given in connection with 
the proposals of the London County Council for supplying 
the London area with electricity in bulk, are to be found 
suggestions of long-distance power transmission. The 
scheme in which the railways were interested based its econ- 
omy upon the fact that it is cheaper to generate and trans- 
mit electricity from a convenient site many miles out of Lon- 
don than to generate it within the area of the Metropolis. 
Some experts favored the idea of transmitting electricity 
from the coal fields at Derby. During the next few months 
the advisers of the London County Council will have ample 
opportunity to investigate these propositions, and will, we 
trust, frame some feasible scheme, which shall at least enable 
the generating station to be some few miles away, so that 
London may be free from the smoke which is inevitable if 
steam boilers are used in the station. 

While our thoughts have been centred upon the supply 
of electricity for the greatest and largest city in the world, 
we have been conscious of a certain controversy among 
scientists and transmission experts concerning the economy 
of utilizing the energy of the Victoria Falls in South Africa 
for the purpose of supplying Johannesburg and the Rand 


with power. The problem is hinged upon an important 
question of whether it is cheaper to thus harness the rushing 
waters or to generate electricity by steam boilers and tur- 
bines or gas engines and producers in a central station within 
a few miles of the place where it is required. It is now 
stated, on what is apparently good authority, that the trans- 
mission scheme is to be seriously undertaken. Under the 
circumstances, therefore, it may be profitable to enquire into 
the probable maximum distance to which power may be 
commercially transmitted. It is rather an economic con- 
dition which limits this. We assume, of course, that in the 
future power will be transmitted in precisely the same way 
as at present. It may be that inventors will discover some 
other and better way which does not necessitate the use of 
transmission lines. It may also happen that in the future the 
value of power will increase so that any figures arrived at 
now may be materially altered. 

There are but two elements which, broadly speaking, 
limit the distance to which power can be economically dis- 
tributed. These are the cost of the power at the generating 
station, and the price which can be obtained for the power 
when delivered. It is the difference between these two ele- 
ments which must cover not only the cost of transmission, 
but the interest on the investments as well as the profit. As 
for the cost of transmission, this consists of the price rep- 
resented by the loss of power-in transmission, the cost of 
operating, and the cost of maintenance and repair. When 
we have the same voltage, the most economic drop and out- 
put then the cost per kilowatt due to the length of the trans- 
mission line will increase directly as the distance. Now the 
limiting distance to which power can be economically trans- 
mitted must depend finally on the cost of the line conductors 
and upon this alone. 

It seems that we are not limited by a question of initial 
voltage, for manufacturers will build transformers for poten- 
tials as high as 150,000 volts. When we consider the maxi- 
mum amount of power likely to be demanded, we cannot 
think at present of anything greater than about 200,000 
kilowatts for one scheme. Assuming that the power de- 
i:vered would sell for roughly about £6 per kilowat per 
annum, then it has been carefully worked out by one of the 
most prominent experts on the subject, Mr. R. D. Mershon, 
that the maximum distance for the economical transmission 


of such power is only 500 miles. It appears therefore as if 


we may take this as the limiting distance, and that until there 
is a demand for such an enormous quantity of power as men- 
tioned above it is not altogether.wise to assume that power 
which must be sold at the rate quoted above can be trans- 
mitted more than 500 miles with any possibility of com- 
mercial success. 

In connection with the utilization of the energy of 
Niagara a commission of experts of international fame de- 
cided the details of the scheme. The result has been that it 
is comparatively speaking, quite elastic, We trust that any 
efforts made in connection with the Victoria Falls will not 
be unduly hurried for the sake of influencing financial sup- 
port, and that the great mistake of proceeding without the 
best advice obtainable will not be made. 


THE FUTURE OF POWER GAS. 


There are few subjects connected with engineering 
science of more engrossing interest than that of the trans- 
mission of energy. During the last three or four years great 
attention has been paid to problems arising out of the trans- 
mission of electric currents, and it was believed in the early 
days of electrical transmission that the distance through 
which such currents could be sent was almost illimitable. 
It is a great sign of the times that schemes are suggested 
such as that which Mr. Martin recently proposed to the 
Society of Arts in order to insure a smokeless London. Mr. 
Martin made out a splendid case for transmitting coal gas 
many miles, and proved that it was cheaper than transmitting 
electricity. We venture to suggest that, remembering that 
Mond gas costs but little more than a penny per thousand 
cubic feet to manufacture, it would be much more economi- 


cal to generate and transmit Mond gas instead of coal gas. 

Electricity, compressed air and producer gas seem to be 
the only available systems for the transmission, in bulk, of 
power. There is, of course, a high-pressure water-supply 
system, with a large central pumping station and distributing 
mains, but this method has already been replaced by elec- 
tricity in many instances, the most noticeable being those 
of the two Royal Dockyards at Portsmouth and Devonport. 
So that the energy to be distributed must be generated by 
some form of heat engine and transmitted by piping—as in 
the case of water, compressed air and producer gas—or 
shafting, gearing and belting, or again by means of cable, 
dynamo and motor. And unless some special local conditions 
affect the case, such as the proximity to a waterfall, it will 
be found that, in general, it is an advantage in cost of ma- 
chinery, in economy of fuel, in cost of superintendence and 
repairs to generate power on as large a scale as possible at 
one central site. As far back as 1892 Mr. Thwaite (“En- 
gineer,’ December 2, 1892) proposed to erect large gas- 
engine stations at collieries and to transmit the power elec- 
trically to the nearest industrial centres. But it seems even 
better to generate producer gas at the pit’s mouth and trans- 
mit that to the nearest industrial centers, there to be used 
for generating electricity. There were many practical diffi- 
culties with Mr. Thwaite’s scheme which disappear with the 
transmission of power gas. 


With the exception of the Popp air system in Paris, the 
largest generating plant in the world is to be found in elec- 
trical central stations. In New York City there is about 
10,000 horsepower in motors operated from the mains of the 
Edison system, and other similar stations have some 
thousands of horse power installed. In some of the electric 
railway systems in America, such as in Boston, Brooklyn 
and Philadelphia, the power stations exceed 25,000 b. horse- 
power in generator capacity, and often exceed’ this figure 
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in actual output. Possibly pneumatic and hydraulic plants 
will continue to be used owing to the large amount of capital 
invested in them, but new work is almost exclusively electri- 
cal. It is probable, however, that there will be some radical 
changes in the methods of generating electricity for power 
purposes, and that, to some extent, producer gas and gas 
engines will do some of the work now done by electric 
motors—for example, the driving of shop shafting in special 
cases. But for lighting purposes electricity remains the best 
possible agent for giving the consumer the latent lighting 
value of a lump of coal; similarly, for traction and small 
motors it is unequalled as an agent of power distribution. 

That system of power transmission which most nearly 
resembles the “power-gas” method is the one used quite ex- 
tensively in Paris and is called “the pneumatic or compressed 
air’ method. It involves three elements, viz. (1) air com- 
pressor delivering air at from 50 lbs. to 100 lbs. per square 
inch into a pipe system, conveying the compressed air to the 
various motors, which are almost identical to steam engines. 
In this system there are certain advantages. Power furnished 
may be quite easily metered; the subdivision of the power 
can be carried out to almost any extent; the motors are 
simple, and are fairly cheap. Although leakages may be 
frequent, the mains themselves are not liable to serious 
breakdowns. Against this is the fact that the efficiency of 
the system, reckoned to the motor pulleys, is not very high. 
Taking the mechanical efficiencies of the compressors and 
the motors at 75 per cent and 80 per cent, and the loss by 
friction in the mains at 10 per cent, we get a combined 
efficiency of 54 per cent. This is for large two-stage com- 
pressors, working at full load. According to Professor 
Kennedy’s investigations on the Popp system of compressed 
air in Paris, under the most favorabe conditions the combined 
efficiency is only 50 per cent. 

There are advantages to be obtained by transmitting 
through pipes, not compressed air but gaseous fuel, for use 
in explosive or internal-combustion engines. At equal pres- 
sure about twenty times as much energy is stored in ordin- 
ary coal gas, and about seven times as much in producer gas 
as in an equal volume of air. A good air motor will take 
about 450 cubic feet of air at atmospheric pressure per in- 
dicated horsepower, while a gas engine will produce the 
same power with 20 cubic feet coal gas or 60 cubic feet of 
producer gas. But ordinary coal gas is too expensive in 
manufacture to be thus transmitted for power purposes, 
although it is being transmitted for lighting purposes under 
considerable pressure and for long distances in London and 
Nuneaton as the following figures will show. It is almost 
impossible to manufacture coal gas of ordinary calorific 
value under about 1od. per 1,000 cubic feet. Allowing for 
cost of transmission, etc., we find that the usual value of 
lighting gas is from 2s. to 3s. per 1,000 cubic feet. This 
means from £8 to £12 per brake horsepower per year of 
3,000 hours for the gas engine for fuel. For interest on the 
engine and engine-house, depreciation and wages, we may 
make an allowance of £3 per annum per brake horsepower. 
The total cost is therefore from £11 to £15 per annum per 
brake horsepower or say, an average of Id. per brake horse- 
power hour. 

Producer gas is readily made to contain 80 per cent of 
the heat energy of the coal consumed, while the cost of the 
apparatus necessary exceeds, by quite a moderate amount, 
that of a first-class steam-boiler plant of equal horsepower 
capacity. The thermal efficiency of the gas engine may be 
taken at .25 per cent. The combined efficiency of engine and 
producer is .80 x .25 = .20 per cent; with coal or calorific 
value of 13,000 B. Th. U.’s, we obtain a brake horsepower for 
less than a pound of coal used in the producer. With steam 
the combined efficiency—under the best possible circum- 
stances—does not exceed 12 per cent. Therefore, the con- 
sumption of coal is 66 per cent more than with producer gas. 
—From “Engineering Times,” London. 


TELEPHONE COMPANY TO GIVE MONEY BACK. 


Refunds of $50 a year each to telephone subscribers whe 
pay the maximum rate with the exception of those who pre- 
fer to keep up litigation, will be given by the Chicago Tele- 
phone Company. The amount of refunds probably will reach 
$400,000, and those who have been paying $175 a year for the 
maximum service, with or without contracts, will be able to 
get the rebate as far back as January, 1902, when Judge Tuley 
gave a decision that only $125 could be charged under the 
terms of the ordinance of 1889. 


WIRELESS SYSTEM ON PACIFIC COAST. 


The United States Navy will soon have the Pacific Coast 
equipped with wireless telegraphy stations, as the Atlantic 
Coast is now equipped, so that messages may be received at 
some stations either day or night. Wireless stations have 
been established at San Diego, Arquella, Farallones and Mare 
Island. 

Farallones is just outside of San Francisco harbor and 
the station was located there in order to have communication 
Over sea as much as possible from one station to the other. 
Stations are now being constructed at Table Bluff, Cape 
Blanco, North Head and Cape Flattery. The stations are 
from 130 to 210 miles apart, and when they are all built and 
the apparatus installed it will be possible to communicate the 
whole length of the Pacific either day or night. 

It has been found that owing to electrical conditions the 
wireless system is less efficient in the day than in the night, 


eand stations must necessarily be nearer in order to secure 


efficiency at all times. Any ship sailing along the Pacific 
Coast and equipped with wireless apparatus will be able to 
communicate with the land at all times from the northern to 
the southern boundary of the country. 


GAS TURBINES. 

The unsolved problem of the gas turbine, while calling 
forth a vast deal of theory, has hitherto been the occasion of 
very little practice. Some pertinent remarks made recently 
before the Societe des Ingenieurs Civils, by M. Sekutowicz 
are worth quoting in this relation. The author (we quote 
from “Le Journal de l’Electrolyse”) notes that M. de Laval 
recognizing the suitability of his turbine for the purpose, 
proposed on perfecting it to construct a gas turbine on sim- 
ilar lines, but that hitherto no such turbine has come on the 
market. He also remarks, very justly, that although the 
difficulty of adapting a separate compressor should not be 
underestimated, it should not, on the other hand, be regarded 
as practically insurmountable. It is with this problem of 
separate, compression that the matter rests at present. So 
far as can at present be judged, such an accessory is indis- 
pensable to a turbine of the de Laval type, and the work of 
reducing it to a practical form will have to be undertaken 
before a satisfactory or even, so to speak, a preliminary gas 
turbine can be produced. 

M. Sekutowicz further remarks that apparently no sen- 
sational invention is to be looked for with regard to the gas 
turbine, i. e., no new application of the energy derived from 
the sudden expansion of the gas employed, which will enable 
a modified form of machine to be introduced without the 
accessories now deemed necessary. 

The difficulty with the forms of gas turbine hitherto 
introduced has been the intermittent nature of the pressure, 
rendering the interposition of a piston in some part of the 
apparatus unavoidable. The theory on which the Diesel 
engine is based, i. e., the introduction of such a proportion of 
gas into a quantity of air that the combustion and consequent 
expansion is practically continuous, would seem to offer the 
most satisfactory indication of the direction for development. 
The accidental combination of brains (which are cheap) with 
money (which is dear) will ultimately result in the necessary 
experiments. 
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News Notes. 


WASHINGTON NEWS NOTES 
(From Our Special Correspondent.) 


Spokane, Wash., July 26—Probably the big news of the 
week in Spokane is the transfer of the Pilot group of mines, 
near Murray, Idaho, to Harry L., Eugene and Jerome Day 
of Wallace, Idaho, by John Docktor, Frank Frohling and 
Louis Prager of Spokane, the consideration being $200,000. It 
is given out by the Day interests that the property will be 
developed and that a large mill will be installed at the earliest 
possible date. It is a gold proposition. 


The “strike” on the Pilot mine was made June 29 by 
Frohling, two hours after he had declared to Docktor that 
he would not do another “lick of work in the good for noth- 
ing hole in the ground.” Frohling, Docktor and Prager had 
worked the mine nearly fourteen years without finding any- 
thing worth the while. The find was made at a depth of 175 
feet, at a distance of 500 feet from the mouth of the tunnel. 


“We had the lead more than two years,” Prager said in 
Spokane the other night, “but we thought it was a hanging 
wall, and it was only when Frohling broke into the pay ore 
that we discovered it to be a foot wall. The assays run 
from $1,895.15 to $2,733.98, and we have nearly a carload 
ready for shipment to the Tacoma smelter.” 


James Cronin of Spokane, who, with Father M. Concolo 
and an Indian named Peter, discovered the St. Eugene mine 
at Moyie, B. C., north of Spokane, 13 years ago, has resigned 
as manager of that property and the Center Star mine at 
Rossland, B. C., now controlled by the Consolidated Mining 
and Smelting Company of Canada, and with his family will 
make a tour of England and the continent this summer and 
fall. Mr. Cronin retains his stock and will remain a director 
of the company. 


B. E. Sharp has returned to Spokane with the informa- 
tion that the 1o0-ton concentrator which has been in oper- 
ation at La Plata mine, near Nelson, B. C., is an unqualified 
success. Owing to the presence of zinc the companies in 
that district have had some difficulty, but the new concen- 
trator overcomes this The ore is mostly galena, running 
about 60 ounces to the ton. 


Assays made in Spokane recently run from $1,000 to 
$1,200 a ton on samples taken from three feet of ore in the 
face of the main tunnel of the Dominion Hill Mining Com- 
pany’s property near Addy, Wash., 73 miles north of Spo- 
kane. The property carries high grade gold ore, with copper 
and silver values. Considerable work has been done on the 
property and it is announced that ore will be sent to the 
Granby smelter the last week in July. 


According to advices received in Spokane from Wallace, 
Idaho, Paris H. Renshaw & Co. of that place have a year’s 
option on 927,000 shares of the stock of the Alameda Mining 
Company, the purchase price being $50,000, from Mr and 
Mrs. W. L. James and J. E. Dolan. Mr. James will remain 
as president until the new owners take over the property. It 
is understood that development work will be prosecuted 
with vigor. 


E. C. Gardanier, formerly of Salt Lake City, Utah, was in 
Spokane a few days ago on the way to Phoenix, B. C., 
where he has become managing superintendent of the 
Dominion Copper Company’s mines, relieving Thomas R. 
Drummond of part of the work. Mr. Gardanier was for- 
merly connected with the Highland Boy mine at Bingham, 
Utah. 


Markwell Brothers announced in Spokane a few days 
ago that the ledge had been found in the Sister mine, near 
Wallace, Idaho, and that a lot of galena ore has been taken 
out. The find was made at 700 feet from the tunnel, on 
which the company has expended more than $20,000. It is 
low grade ore. 


Norman Vollmar and a party of ten prospectors passed 
through Spokane recently on the way to the Grand Ronde 
Coal Company’s property on the Grande Ronde river, south 
of Spokane, for the purpose of making a thorough inspec- 
tion. They will take 200 tons of coal overland early in 
August for testing purposes. 


W.S. Trasker of Chicago, one of the original projectors 
of the Bear Top Mining Company, north of Wallace, Idaho, 
speaking of the development work, said in Spokane a few 
days ago that assays average more than 65 per cent of lead 
and five ounces of silver to the ton. The mill is running 16 
to 18 hours a day and turning out 100 tons of concentrates 
a month. The capacity of the mill is to be doubled. The 
raise from No. 1 tunnel to the surface will be completed in 
a few days. 


Reports have just been received in Spokane that George 
S. Warelow of London, England, vice-president of the Snow- 
shoe Gold and Copper Mining Company, is in British Colum- 
bia for the purpose of completing negotiations for selling the 
property to the Canadian Pacific Railway Company. The 
consideration is not announced. 


Officers of the Idora Mining Company of Spokane an- 
nounce that a “strike” of five feet of milling and shipping 
ore, rich in carbonates, has been made in their property. 
They say the ore body is widening with each shot, samples 
running from 50 to 65 per cent lead and from 20 to 30 ounces 
of silver. Some stoping has been done in No. 1 and No. 3 
levels, the ore taken out being of high grade, and a large 
amount is ready for shipment. The Idora mine is in the 
Coeur d’Alene district, east of Spokane. 


While in Spokane a few days ago, Fred W. Williams 
received advices from Wallace, Idaho, that the tunnel now 
being driven in the Gertie mine has cut the ledge, the rock 
being exceptionally hard. 


F. W. Williams received telegraphic advices while in 
Spokane a few days ago from New York that the Supreme 
Court has handed down a decision in the suit involving the 
Pride of the Mountains mine, located in the Monte Cristo 
district, Snohomish county, Washington, west of Spokane, 
the court finding for the plaintiffs, of whom Mr. Williams 
is one, in the sum of $175,000. The mine was sold by the late 
Hiram G. Bond and his associates to Colgate Hoyt and 
Charles L. Colby, agents for John D. Rockefeller, the con- 
sideration being $350,000, of which amount 50 per cent was 
paid. Suit was brought to secure the payment of the balance, 
and for fourteen years the case was before the courts. It 
was brought out that the buyers took out between $2,500,000 
and $3,000,000 in gold, silver, copper and arsenic. 


Announcement has just been made in Spokane that the 
first shipment of ore from the Coeur d’Alene Consolidated 
mines, two miles east of Kellogg, Idaho, near this city, will 
be made the last week in July. The property is near the 
Bunker Hill and Sullivan mine and consists of four claims, 
three of which lie end on, giving the company 4,500 feet on 
its main ledge. There are three well defined parallel ledges 
of copper-gold ore. The main tunnel is now 125 feet and is 
headed for the junction of the three ledges. 
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Shipment has started from the Bluebird mine on the 
Blacktail mountains on Lake Pend d’Oreille, 42 miles north- 
east of Spokane, the ore being taken to the smeltetr at 
Sandpoint, Idaho. The ore is said to average $85 a ton. 


C. M. Crego of Spokane, vice-president of the Interstate 
mine, located near the Hercules property at Wallace, Idaho, 
is authority for the statement that the company will install 
a 500-ton concentrating plant and a large compressor early 
in August. The company has 22 claims and has expended 
more than $75,000 in development work. The vein, which 
shows 75 feet on the surface, has been broken into at 400 
feet, with a cross cut in 1,500 feet. The vein is being cross- 
cut. 


Rumors are persistent that Jay P. Graves and J. Lang- 
ioth, identified with the American Metals Company, are nego- 
tiating for the purchase of the Hercules mine, located at 
Wallace, east of Spokane, and that an offer of $6,000,000 has 
been declined by August Paulsen and his associates. William 
Yolen Williams of Spokane recently made an examination of 
the property in the interest of the Graves people. 


Jacob Goetz of Spokane gives it out that he will expend 
$50,000 in developing the Lame Foot group on the east side 
of Curlew Lake, eight miles north of Republic, Wash. He 
owns 13 claims. The ore carries. gold and silver, which as- 
says from $2 to $6 a ton, with iron values running about $2 a 
ton. An eight drill compressor plant will be installed. 


Letters received in Spokane from A. B. Lee of Wooster, 
Ohio, secretary of the concern, say that the Six Eagles Min- 
ing Company of Okanogan county, Wash., has been reor- 
ganized under the name of the Little Chopaca Mining Com- 


pany, and will be developed just as soon as the men and 


material can be assembled. The property was located by 
“Okanogan” Smith in 1872. 


August Paulson of Wallace, Idaho, one-fourth owner 
of the Hercules mine, announced in Spokane the other day 
that the dividends of the property have increased from $48- 
000 to $96,000 in the last four months. The mine, which is 
owned on a partnership basis, has increased its reserve fund 
to $500,000. 


Col. M. A. Smalley of Chesaw, Wash., announces in a 
letter to Spokane friends that he has secured 15 claims on 
Mary Ann creek and will at once put in hydraulic machinery. 
The corporation is known as the Allan Mining Company, the 
manager being M. E. Shrock, a veteran California placer 
miner. H. F. Beery is president. 


Ore finds have been made in the Hall Creek district, 
northwest of Spokane, samples assaying 1% ounces of gold, 
35 per cent copper and 152 ounces of sllver. The formation is 
porphyry and slate. 


S. B. Herron and a party of Spokane men have located 
21 claims near the Snowstorm group at Hullan, Idaho, and 
it is said development work will begin at once. 


J. F. Saylor of Spokane, who recently acquired a large 
interest in the Gold Issue mine, near Sumpter, Ore., says that 
a large compressor and air drills will be installed early next 
month. 


James Breen, a prominent mining and smelter man of 
Spokane, has joined hands with F. Augustus Heinze in the 
development of large properties near Helena, Mont. It is 
purposed to install a 1,000-ton stamp mill, a site having been 
secured on the Blackfoot river. 


J. N. Scott of Spokane reports the close of a deal where- 
by the Santiago mine in the Pierce City district, Idaho, south 
of Spokane, is sold to Spokane parties, the consideration be- 
ing private. The mine was discovered by M. E. Ellis in 1808. 





The Snowstorm Mining Company, in which Spokane 
and Mullan, Idaho, parties are interested, has purchased the 
lease of the upper workings from T. L. and W. D. Greenough 
of Missoula, Mont., and John H. Heward & Co., for $225,000. 


Edward Pierce, a member of the Spokane _ syndicate, 
which is developing El Capitan group in Eastern Oregon, 
announces that a small compressor plant will be put in at 


once. 


The Palmer Mountain Tunnel and Power Company of 
Okanogan, Wash., in which a number of Spokane men are 
interested, has placed an order for a 100-stamp mill with a 
capacity of 300 tons a day with Travlor Engineering Com- 
pany at Allentown, Pa., for immediate shipment. 


FINANCIAL. 


San Francisco.—A meeting of the stockholders of the 
Tuscarora Water Company will be held in this place July 
26th to elect a board of directors for the ensuing year. 


Suisun, Cal—At a meeting of the stockholders of the 
Rochester Oil Company, it was decided to pipe the gas to 
Cement. The directors were authorized to levy an assess- 
ment to meet the necessary expense. The work of laying the 
pipe line is already under way. 


Santa Cruz.—Judge Smith has granted a decree of fore- 
closure on the entire road of the Watsonville Transportation 
Company in favor of the Central Trust Company of San 
Francisco, and also has granted an order of sale of the prop- 
erty of the company, which has already been adjudged an in- 
solvent debtor. 


San Francisco.—A meeting of the stockholders of the 
Central California Traction Company will be held in this 
place August Ist to elect directors for the ensuing year. 


Pasadena Cal.—It is reported that within the next week 
or ten days $200,000 electric light and fire department bonds 
will be offered for sale. 


San Francisco, Cal.—The Coast Counties Light. and 
Power Company, controlled by the Pacific Gas and Electric 
Corporation, at a stockholders’ meeting on July 21st, author- 
ized the issue of $1,000,000 of bonds in denominations of 
$1,000 each, and gave a mortgage of all of its properties to 
secure the same. These bonds will be issued to acquire and 
extend three plants in Santa Cruz county—the Santa Cruz 
Electric Company and the Co-Operative Gas and Electric, of 
Santa Cruz, and the Watsonville Light and Power Company. 


INCORPORATIONS. 


San Francisco.—The California Midland Railroad Com- 
pany has been incorporated with a capital stock of $3,000,000 
by John Martin, E. J. De Sabla, L. H. Susman, W. L. Pryor 
and W. J. McLean. The place of business is San Francisco. 


San Francisco.—The Coast Counties Light and Power 
Company has been incorporated with a capital stock of 
$1,500,000 by L. H. Susman, H. Malloch, L. W. Prior, W. T. 
McLean, W. B. Bosley, H. Bostwick and R. A. Morton. 


Los Angeles, Cal—The Southern California Circuit Gas 
Company has been incorporated with a capital stock of 
$150,000 by J. W. Hellman of Los Angeles, N. Cohn and S. 
T. Mock. 


Los Angeles, Cal—The Union Home Telephone and 
Telegraph Company has been incorporated at this pace with 
a capital stock of $10,000,000 by J. C. Marble, J. E. Marble, 
J. E. Fishburn, G. Ellis, J. V. Baldwin, J. Van Liew, F. W. 
Watcher, A. K. Detwiler and A. B. McCutchen. 
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Bakersfield, Cal—The West Coalinga Oil Company has 
been incorporated at this place with a capital stock of $50,- 
ooo. G. W. Davis is president of the company. 


Watsonville, Cal—The Watsonville Light and Power 
Company has been incorporated with a capital stock of $250,- 
ooo by Fisk M. Ray, J. C. Love, D. H. Foote, C. W. Walter 
and A. W. Linforth. 


Los Angeles.—The Union Hollywood Water Company. 


has been incorporated with a capital stock of $1,000,000 by 
C. J. Heyler, G. D. Ruddy and E. A. Geissler. 


Fresno, Cal—The Manchester Oil Company has filed 
articles of incorporation, showing a capital stock of $100,000, 
with the following directors: W. P. Kerr, H. C. Kerr of Coal- 
inga and J. E. McCreary, J. O. Hickman and John F. Pryor 
of Hanford. 


San Francisco.—The Palermo Land and Water Company 
has been incorporated with a capital stock of $500,000 by H. 
Wise, D. K. Perkins, C. W. McAfee, A. S. Baldwin and G. C. 


Perkins. 


San Francisco, Cal.—The San Jose and Santa Clara Rail- 
road Company has been incorporatetd with a capital stock 
of $50,000 by L. E. Hanchett, J. Martin, H. Bostwick, L. H. 
Susman and K. E. Kneiss. 


TRANSMISSION. 


Santa Barbara, Cal.—A contract has been closed be- 
tween Manager John Otto of the Santa Barbara branch of 
the Edison Electric Company and Smith & Hunt, contractors 
on the city water tunnel, by which the Edison Company will 
deliver the power to the contractors for operating their 
plant. Smith & Hunt have made arrangements for the instal- 
lation of a 10 H. P. electric motor 


Fresno, Cal.—The San Joaquin Power Company is pre- 
paring to construct two more power plants in the Tule 
River district. The first plant will be completed within a 
year and will have a capacity of 6,000 H. P.; the second will 
have a capacity of 6,000 H. P. 


City of Mexico, Mex.—W. W. Wheatly and W. J. 
Sherwood, president and secretary respectively of the Perico 
Exploration Company, have asked the Government for a con- 
cession to utilize 1,000 liters of water per second from ‘the 
San Geronimo de Cobianes river in the Noeveno Canto of 
the State of Jalisco, to generate motive power for mining and 
electrical power purposes. 


Monrovia, Cal—The Edison Electric Company is ex- 
panding the territory it supplies, and will include Duarte 
and Sierra Madre, the extensons to be completed about 
August Ist and September Ist, respectively. The present 
distributing station is too small and a larger one is being 
built at Primrose and Chestnut avenues. 


Globe, Ariz—The Globe Power Company proposes to 
construct works in the upper Salt river and distributing lines 
to cost $1,500,000. Engineer G. M. Bull is now engaged in 
measuring the flow of the waters and running lines for a sys- 
tem of reservoirs, surveying for a tunnel to be 7,015 feet in 
length and run from the mouth of Cherry Creek to Redman 
flat, and other work of a preliminary character 


Dunsmuir, Cal—F. A. Wright of the Drury mine has 
contracted with the Siskiyou Electric Light and Power Com- 
pany for furnishing power to run the mine. Mr. Wright has 
purchased the electric light plant of H. Scherer and F. B. Van 
Fassen, and has now gone to Boston to order machinery for 
furnishing an electric service from Montague to Dunsniuir. 


TELEPHONES AND TELEGRAPHS. 


Los Angeles, Cal—The Union Telephone and Tele- 
graph Company have taken over and combined the Home 
Telephone plants in several of the Southern California cities. 
So far ten outside companies have been absorbed and it is 
understood that options on a number of others have been 
secured. Of the ten companies taken over five have com- 
peted plants in opération. These are the San Pedro, Long 
Beach, Santa Ana, San Bernardino and Ventura Home Tele- 
phone and Telegraph Companies. Incomplete plants of which 
control has been secured are those at Anaheim, Fullerton, 
Corona, Colton and Highlands. 


Vallejo, Cal—Orders have been received at the Mare 
Island Navy Yard authorizing Master Electrician George 
Hanscom to make a number of experiments with the local 
wireless plants on the Coast, and if they are satisfactory. it is 
planned to equip all vessels carrying passengers up and down 
the Coast with wireless apparatus. 


—_— 


ILLUMINATION. 


San Francisco, Cal—Bids have been opened by the Board 
of Supervisors from the San Francisco Gas and Electric Com- 
pany for lighting the streets of the city. The company bid 
8.1 cents for each gas lamp and 32.1-7 cents for each electric 
are light per night. For lighting public buildings the same 
company bid 75 cents per 1,000 cubic feet for gas and 5 cents 
per kilowatt hour for electric lights. The bids. were referred 
to the light committee. 


San Francisco, Cal—An explosion of illuminating gas 
caused by a leaky pipe and a defective electric wire, occurred 
in the conduits of that part of the San Francisco Gas and 
Electric system originally installed by the Independent Elec- 
tric Light and Power Company, at Market and Eighth streets, 
at 5:30 on the morning of July 23. The covers of man holes 
along the conduit for several blocks were thrown into the 
air and for fifteen minutes after the explosion Market street 
was dark with smoke 


Long Beach, Cal.—A petition has been presented to the 
Council by property owners along Pine avenue, between 
Ocean and Tenth, for an improved style of electric lights. If 
the Council approves the petition the petitioners propose to 
erect poles and equip them as soon as authority is granted. 


San Francisco, Cal——In an opinion addressed to J. J. 
Lermen, Secretary of the Yosemite Valley Commission, At- 
torney-General Webb holds that the electric light and power 
plant now in operation in the Yosemite is a fixture and 
passes to the United States Government with the park itself. 
This is in accordance with a decision of the Supreme Court 
that an engine, boiler and machinery erected by a lessee upon 
leased premises and attached by bolts thereto are fixtures. 
The Attorney-General has decided that horses, wagons, carts, 
harness, tools, implements and office furnishings are not 
fixtures and remain the property of the State 


OIL. 


Santa Barbara, Cal.—It is claimed that the Graciosa Oil 
Company has seciired the 20,000,000-barrel oil contract with 
the Japanese Government. The Graciosa Company operates 
on the Harrjs ranch, in this county. 


MISCELLANEOUS. 


Oakland, Cal.—The entire plant of the Standard Under- 
ground Cable Company, located at First and Linden streets, 
has been destroyed by fire. It is believed that the fire origin- 
ated in the pattern rooms at the rear of the plant. It is a com- 
plete loss, and Manager H. H. Gribben places the damage at 
$100,000. He stated that the plant was insured in one of the 
stable companies and that it is the intention of the company 
to rebuild. 
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